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WHEREIN 


An Account is given of the || In preferving the Timsers of 


Happy Errects of many Suips much the longer from 
Trials that have been made decaying. 

of them; which has occa-||In eafily fweetening ftinking 
fioned their being received, Cask WaTeER and curing 
with general APPROBATION the ill Tafte of M1xk, from 
and APPLAUSE, On account fome Food of Cows. 

oftheir Urinity_in many|{In new Methods of diftil- 
ways, to the great Benefit of}| ling Plenty of good Watet at 
Mankind, viz. SEA. 

{n refrefhing the Noxious Air || In refrefhing theAir, and keep- 
of Suips, Hospirats and ing up, and regulating, the 
Mines, to the better Pre- Warmth of Melon and Cu- 
fervation of the Health and cumber Frames, and hot 
Lives of Multitudes. Green-Houfes. 


And in feveral other ufefulImMpPROVEMENTS. 
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PREFACE. 


T may not be improper to give an Account 

how I, who am neither concerned nor frilled 

in naval Affairs, came firft to think of 
thefe Ventilators ; viz. In the Beginning of 
September in the Year 1740, I wrote to Lr 
Martin Phy/fician to Lord Cathcart, General of 
the Forces which lay imbarked at Spithead, for 
an Expedition in Ametica, to propofe ( befides 
the ufual forinkling between Decks with Vine- 
gar) the hanging up very many Cloths dipped in 
Vinegar, in proper Places between Decks, in 
order to make the Air more wholfome: And in 
cafe an infectious Difiemper feould be in any 
Ship, to cure the Infection with the Fumes of 
burning Brimjtone. 

Ie was from thefe Confiderations, which often 
recurred to my Thoughts, that it occurred to me 
the March following, that large Ventilators 
would be very ferviceable, in making the Air in 


Ships 





s sleteDezanusuritinegleleneastitisaaabotitay ri * 
s —_—— ' BTp esis eee A SRA sis 
sieiehetets _— * as a ; x : f + NERY teh ew AG Aye na: 








v PR EBA CF. 

Ships more wholfomes which 4s happily con- 

Jirmed by Experience, as is JSeown in this Book - 

, anh it is a good Symptom that we are got upon 

aright Scent, when it leads not only to the Thing 

Sirf fought for, but alfo to many other ufeful 
Difcoveries, as we fee this does. 

We have bere an Inftance, that the Study of 
| Natural Philofophy is not a meer trifling Amufe- 
ie ment, as fome are apt to imagine : For it not only 
delights the Mind, and gives it the moft agree- 
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ie SM . able Entertainment, in feeing in every Thing 

a ie _ the Wifdom of the great Architect of Nature ; 

| | i tae but 1s alfo the moft likely Means, to make the 

cae Gift of kind Providence, this natural World, 
ec. the more beneficial to us, by teaching us bow to : 
i avoid what is hurtful, and to pur fue what is 


moft ufeful and beneficial to us, 
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(I. ) 


i. EING informed, how very Offen- 
B five the‘tlofe confined Air in Ships 
was, and that chiefly where there 
were a great number of Men, as in Men of 
War, and efpecially, in Tranfport and Hofpi- 
tal Ships ; it occurred to me, that this Inconve= 
nience might, in a great meafure, be obvi- 
ated by means of large Bellows. 

2. AND whereas Smiths Bellows and Or- 
gan Bellows are heaved with Labour, be- 
caufe in them it is neceffary to have the Air 
much comprefied, that it might pafs with 
Velocity and Force through {mall Orifices, 
it is propofed therefore to have the Valves 
and Paffages through thefe Bellows very 
large, on which account they will be work- 

B. ed 







































2 a The Uses of 
ed toand fro, with the greateft Eafe imagi- 
nable, as is evident in the cafe of common 
Bellows, which will move up and down, 
with furprizing Eafe, if their Valve be held 
open withaFinger. And the Cafe would be 
juft the fame, if the Bellows. were very large, 
provided the Valves were~ proportionably 
large, and are alfo made to open and fhut 
eafily, For in this Cafe we only want to 
move a quantity of light uncompreffed Air, 
from the outfide to the infide of the Place 
where it is defired, or from within outward. .. 
And fince a Tun or forty Cubic Feet of | 
Air in bulk, weights but 41 Ounces; fup- 
pofe a Pair of Bellows were fo large, as to 
contain a Tun, yet that Tun of Air would 
give little Refiftance to the contracting Bel- 
is provided the Valves and Wind-Pipes 

leading to and from them, were proportion- 
ably large: And for the & fame Reafon, the Di- 
latation of the Bellows'would be equally ‘eafy. 
Thus we breathe to and. fro through a large 
Wind-Pipe, about fixteen’ Tuns of Air m 
twenty-four Hours, with little or no Labour. 
And in this confifts the peculiar Excellence of 
this Contrivance ; this Method of conveying 
‘Air being moft fimple, and analogous to the 
way which Nature makes ufe of, to convey 
freth 
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frefh Air into the Lungs of Men, and of 
many other Animals, wz. by the eafy rifing 
and falling of the Midriff. 

3. Now in order to make trial of the 
Method here propofed, I caufed two Pair of 
Bellows to be made in the following manner, 
viz. being accommodated with a Grainery, 
at the Houfe of the Right Hon. the Lord Fe- 
verfham, which was thirty Feet long, and 
contained about two hundred Tuns of Air ; 
in thé leffer adjoining Room, were placed 
fide by fide, two large Boxes, which were 
ten Feet long, five feet wide, and two Feet 
deep, in the clear within fide. Fig. 1. ABCD; 
defcribes one of the Boxes, in the middle 
of which was fixed a broad Partition or Mid- 
riff, which was made to move up and down 
from A to C, on the Hinges X, by meané of 
the Iron Rod ZR, which was fixed to the 
Midriff at Z, and pafled throu; gh a fmall Hole 
in the Cover of the Box up to R; the like 
Partition or Midriff, was in the ether Box, 
with its Iron Rod ZR; which two Rods 
wete fixed to a:Lever of Arm F,G, Fig. 2. 
which moved on the fixed Centre O: So that 
by the alternate raifing and prefling down of 
the Lever F,G, the Midriffs were alfo alter- 
nately raifed and  deprefled, whereby thefe 
B2 double 
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double Bellows were, at the fame time, both 


drawing in Air and pouring it out; one of 
each Pair of Bellows, being in a ailing {tate 
drew in the Air; while the other two, Shick 


were at the fame time in a comprefling ftate, 
blew it out. And that the Midriffs might be 
the lighter, they were made of four Bars or 
Rails length-wife, and as many acrofs them 
breadth-wife, which were each three Inches 
broad and an Inch and quarter thick, {welling 
in the middle to give them Strength. The 
vacant Spaces were filled up with thin Pannels 
of Fir-board, like Wainfcot-work. . 

4. THe Midriff ZX moving to and fro 
with its Edges very near, wz. *th of an 


Inch from the Sides of the Box A,B,C, D, 


P,E, Fig. 1. very little Air, in comparifon 
of the whole, will efcape by the Edges; fo 
that there will be no need of leathern Sides, 
as in common Bellows: which Leather would 
not only be more expenfive, but would alfo 
caufe them to move much more heavily. 
And, that the Midriffs may move to and fro 
with the greater Eafe, and without touching 
the Sides of the Boxes, there is an Iron Re- 
gulator fixed_upright, Fig. 1. to the Middle 
of the End of the Box AC from N tol; 
which being half an Inch thick, and an Inch 
broad, 








Wee Nel iLa DO Regs 
broad, a Notch of the fame depth is cut 
into the middle of the End of the Midriff 
at N, fo that the Midriffs in rifing and fal- 
ling, fuffer no other Bearing or Friction than 
what is made between the Regulator and the 
Notch. 

5. Tue End of the Box at AC muft be 
made a little circular, that it may be the better 
adapted in all Parts, between A and C to the 
rifing and falling Midriff; and if the Boards 
at this End of the Box be but half an Inch 
thick, fuch thin Boards will, on being nailed 
on, the more eafily comply with, and be 
forced into the circular Shape of, the Ends 
of the Side-boards to which they are nailed. 
And that thefe Boards might the better retain 
their circular Shape, circular Battings were 
nailed on their Outfide: But in the Ventila- 
tors on fhipboard, for the fake of greater 
. Strength, this circular Form was cut out of a 
thick Fir-plank. At the other End X of the 
Midriff a Slip of Leather may be nailed over 
the Joint at the Hinges, if needful. The 
Hinges were made of two Pieces of Iron, one 
of which grafped the End of the Midriff at 
the Side, the other was a flat Piece of Iron 
fix Inches loag, one and a half broad, and 
half Inch thick, which was let into the bide- 
B 3 board 
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board of the Ventilators; thefe two Irons 
were riveted together with a Rivet half Inch 
thick, which was the moving Joint. 

6. Aux the Boards of which the Boxes are 
compofed ought to have their Joints well fe- 
cured with Grooves and Tongues, and have 
brown Paper pafted over them ; and efpecially 
near both the Ends they may be faftened with 
Wood-fcrews, to draw out, in order to rec- 
tify any thing that may be amifs there. But 
thefe Wood-fcrews will ruft in Ships, too 
faft to be moved, unlefs well greafed. 

7. Tue eight large Valves for the Air to 
pals through were placed at the Hinge-End 
of the Boxes BK, Fig. 2. 1, 2, 2, 4, 5; 6, 
7, 8... The Valve, Numb. 1. opens inward 
to admit the Air to enter, whén the Midriff 
is depreffed at the other End, by means of 
the Lever FG. And at the fame time the 
Valve 3, in the lower Ventilator, is thut by 
the comprefied Air which paffes out at the 
Valve 4...But when that Midriff is raifed, 
then the Valve 1 fhuts, and the Air paffes out 
at the Valve 2. And it is the fame with the 
Valves 5, 6, 7, 8, of the other Box ; fo that 
when by the Motion of the Lever FG, the 
Midriffs are alternately rifing and falli ing, then 
two of the Ventilators are conftantly drawing 


in 
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/ 
in Air, and two of them at the fame time are 
blowing it out at their proper Valves ; the Air 
entering at the Valves 1, 3, 6, 8, and pafling 
out at the Valves 2, 4, 5, 7: 

8 THERE was fixed to the Ventilators 
before. the Valves 2, 4, 5, 7, 2 Box Q, Q, 
N, M, Fig. 3. as a common Receptacle for 
all the Air which came out of thofe Valves ; 
which Air pafled off through the Trunk P, 
which was a Foot fquare in the Clear within ; 
this Trunk paffed thro’ the Partition-wall of 
the two Rooms. The Valves were hung on 
tanned Leathern Hinges, which were fixed to 
their upper Side, which is beft, becaufe that 
Pofition will caufe them always to {hut of 
themfelves by their own Weight. 

I Maps the Openings of the Valves 

at firft, twelve Inches long and fix wide, 
which was one hundredth Part of the Breadth 
of each Midriff, they being fifty {quare Feet 
broad; but on trial, I found thefe Openings 
too narrow for the great Quantity of Air 
which was to pafs thro’ them. I then made 
the Openings two Feet long, and feven Inches 
wide; which I found to be a fufficient Degree 
of Widenefs, that being nearly th Part of the 
Breadth of each Midriff: which were moved up 
and down eafily enough, notwithftanding each 
of 
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_ of them weighed on the Lever at R R, Fig. 2. 


_ thirty Pounds; which very little increafed 
the Force requifite to move the Lever, be- 


caufe they counter-balanced each other’s 
‘Weight: on which account twoPair of thefe 
Bellows, in this horizontal Pofture, may be 
worked with more eafe than one Pair. 

10. It is very requifite to make the Valves 
as light as poffible; for when they weighed 
two Pounds, being made of red Fir half Inch 
thick, they did not open wide enough for the 
Air to pafs freely. But when they were made 
about ith Inch thick, and of lighter white 
Fir, weighing but fifteen Ounces ; being 
then raifed, by the ruthing Air, to an Open- 
ing of about forty-five Degrees, or half open ; 
then the Midriffs were worked to and fro with 
eafe enough. But to prevent the warping of 
thefe thin Valves, it was needful to let in, 
tack and glew on them, Pieces or Fillets 
acrofs each of them, viz. one at each End, 
and one in the Middle. It will contribute 
much to their Lightnefs, to have the lower 
more moveable Part of the Valves much thine 
ner than the Upper Part ; which will require 
a thicker Subftance of half an Inch, to nail 
the Hinges faft on, 


11, WHEN 
ll 
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1y. Wuen the Box QQ. with its Trunk 
P, was put over the Valves 2, 4, 5, 7. Fig. 2, 
and 3. fo as to receive the Air which ruthed 
out of them; then the Midriffs required a 
fenfibly greater Force to move them up and 
down: which fhows that the Trunk P was 
not wide enough, notwithftanding it was a 
Foot fquare in the Clear within fide. Whence 
I found, that the working of the Bellows, 
fafter than at the rate of fixty Strokes in a 
Minute, did not proportionably increafe the 
Quantity of Air that was conveyed out of 
them: for when they worked at the rate of 
eighty Strokes in a Minute, the Air not being 
able to pafs off fo faft at the Nofe, was 
much compreffed in the Ventilators; which 
Air dilating again as the Ventilators dilated, 
fo much the lefs Air was fucked in at each 
Dilatation of the Bellows, and confequently 
fo much the lefs paffed off. Which is a 
Thing well worth the taking notice of, elfe 
there may be much fuperfluous Labour, when 
the Bellows are worked too faft, for the Air 
to pafs as freely and faft off: for when the 
Bellows are large, they will convey great 
Quantities of Air, without being worked very 
faft, which will much leffen the Labour of 
working them, See farther Improvements 
In 
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in the Make of Ventilators in Part II. 193 
to 197, 


tlm 


# T is eafy to make an Eftimate of the 

5 great Quantities of Air, that are con- 
veyed by thefe Bellows : For fuppofe the Mi- 
driffs rife and fall one Foot at each Stroke, . 
which is enough, and that fixty times in a 
Minute, that will amount to feventy-five Tuns 
in a Minute, and four thoufand five hundred 
in an Hour ; which will amount to one 
hundred eight thoufand Tuns in twenty-four 
Hours. And the Trunk P being a Foot. 
{quare, the Velocity of the Air, as it paffes 
out thenee, will be at the rate of three thou- 
fand Feet in a Minute; which is at the rate 
of thirty-four Miles in an Hour. This, {up- 
pofing no Air efcaped between the Edges of 
the rifing and falling Midriffs, and the Sides 
of the Boxes, for which, an Allowance is to 
be made; for which, fuppofing eight Miles 
are deducted, a large Allowance ;. That will 
be nearly the Velocity with which a Race- 
horfe goes, who runs four Ieliles in nine Mi- 
nutes, which is at the rate of 266 Miles in 
an Hour; and more than thrice the Velocity 
with which Fans impel Air, in winnowing 





Corn, 
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Corn, when they are turned at the rate of {e- 
venty Revolutions in a Minute. 

13. Monsteur Mariotre found that a 
pretty firong Wind moves twenty-four Feet 
in a Second of Time, which is at the rate of 
one thoufand four hundred-and forty in a Mi- 
nute; that is; at the rate of twelve and a half 
Miles in an Hour: which is about half the 
Velocity, with which the Wind rufhes out 
of thefe Ventilators. | 

14. In my Séatical Effays, Vol. Il. p. 326. 
it was found that the Air rufhed out of a Pair 
of Smiths Bellows, at the rate of 68.73 Feet 
in a Second of Time; that is, at the rate of 
feventy-eight Miles in an Hour, when com- 
prefied with a Force equal to the Weight of 
one Inch perpendicular Depth of Mercury, 
laying on the whole upper Surface of the 
Bellows. 

15. Bur there is another way whereby 
to eftimate the Velocity, with which impel- 
led Air paffes out at any Orifice: this I tried 
by hanging a light Valve, which was fix 
Inches long, and three and a half broad, over 
the Nofe of the Bellows, by pliant Leathern 
Hinges, which was agitated and lifted up 
much, from a perpendicular to a more than 
horizontal Pofition, by the Force of the ruth- 
ing 
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ing Air. Whereas in another ventilating Ma- 
chine, compofed of a Wheel with Fans, in 
a Drum, {uch as that over the Houfe of Cormg- 
mons, defcribed in Agricola de Re Metallica, 
and in the Phrlofophical Tran/actions, a like 
Valve was moved very littlé, by the Force 
of the Air which it conveyed; which evi- 
dently fhews the great Difference there is, in 
the Velocities, and confequently the Quanti- 
ties of Air that are conveyed by thefe Ma- 
chines. There is another more accurate way 
of eftimating the Velocity of Air, viz. by 
holding the Orifice C of an inverted Glafs 
Siphon or Crane full of Water; fuch as is 
defcribed, Fig. 9. CRI, oppofite to the 
Stream of Air, whereby the Water will be 
depreffed in the Branch CR, and raifed in 
the other Branch I, in proportion to the Force 
with which the Water is impelled by the Air. 
When this Crane was applied to the Wheel 
Ventilator, the Force of the Air, which was 
fufficient to blow out a Candle, moved the 
Water in the Crane very little: whereas when 
the fame Crane was applied to the Nofe P of 
the great Ventilators, Fig. 3. the Water was 
fo much agitated, that it made large Vibra- 
tions up and down in the Crane, See more 
of this Part II. 198. 


/ 


5 16. Now 
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16, Now as to the Velocity of this Wind, 
it is to be confidered, that as the fpecifick 
Gravity of the Air, is to that of any other 
Fluid, fo reciprocally is the Square of the 
Space, which that Fluid moves in any given 
Time, to the Square of the Space which the 
Air, by the fame Impulfe, will move in the 
fame Time. And the fpecifick Gravity or 
Weight of Water, being to that of Air as 
eight hundred eighty-one to one, confequently 
the Air moves thirty times fafter than Water 
would do with the fame Impulfe. 

17. AccorD1nG to the different Pofition 
of the Valves, thefe Bellows may be made, 
either to convey good Air into a Room, 
which would drive out the bad Air at fome 
proper Places, or to draw the raneid Air out 
of a Place, which would be fucceeded by 


good Aur. 
18. 1 Frttep the Room in which thefe 


Ventilators were, with the Smoke of wet Hay 
and Shavings; and then, having firft convey- 
ed away the {moking Fuel, on working the 
Bellows, the Smoke was in a few Minutes 
conveyed thro’ the Ventilators out of the leffer 
Room into the larger Room: Hence we fee 
how effectually they will purify the Air in a 


Room. 
19. 1 Founp 
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1g. 1 Founp that a Handkerchief held neaf 
the Nofe of the Ventilators waved, and was 
agitated to and fro very brifkly ; andaCandle 
was not only inftantly blown out there, but 
even at twenty-five Feet diftance, its Flame 
was blown fide-ways; and the Agitation of 
the Air was manifeftly to be felt. at that 
Diftance. 
. WHEN it is required to convey great 
ui antities of Air into Mines, or Magazines, 
or in drying Malt or Hops, @e. thefe Ven 


tilators, whether in an horizontal Pofture, as 


in fg. 2. or ftanding ‘upright as in Fig. 4. 


oy 
+ 


may be worked by a Horfe, or Stream of 
Watef, turning a Crane, by means of Cogg-~ 
Lir is to be conveyed 
into a Mine, or bad Air to be drawn out of 
it, for one or the other of thefe is to be done; 
according as the noxious Damps are fpecifi- 
igh ter or heavier than the common Air, 
e Box QQ, fig. 3. is to be fixed over 
the Va alves, 2,4 5, 7; with the Trunk. P, 
which is to ‘ety éontinces down by additional 
Tubes, or Trunks, to the fartheft Part of the 
Mine. ‘There is in Agricola de Re Metallica 
not only a Defcription of the abovementioned 
Wheel 
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Wheel with Fans in a Drum, but alfo of large 
Bellows, which are moved by Water or Horfes, 

to convey Air into Mines: but as thefe Bel- 
lows are made like the Bellows at Iron Forges, 
with leathern Sides, they will move much 
heavier than thefe with Midriffs, which con- 
vey Air both rifing and falling, which the 
others cannot do. 

22. WHEN there is occafion to convey 
much greater Quantities of frefh Air into any 
Place than the Ventilators, Pg. 2. can convey, 
that may eafily be effected, by having feveral 
of the like Ventilators lying s on each other, 
whofe Midriffs may all be moved up and 
down, i ahaa AAS Sea i 
Fig. 2. or by the Rods ff, Part If, Plate IIT. 
jl Me 

23. WueEN the Ventilators lie horizon- 
tally, as in Fig. 2. then it will be beft t 
two Pair of them, beeanie they will work much 
abt ORAS SBE Choa ein Sree eight 
of the Midriffs, which in Fzg. 2. counter- 
balance each other, on the Balance ROR; 
whereas one alone would burthen the Per- 
fon who moves it, with its Weight of thirty 
Pounds. 


24. Bur 
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24. Bur if the Ventilators are placed in a 
perpendicular upright Pofture, fo as to have 
the End Z uppermoft, as in Fig. 4. then, as 
the Weight of the Midriff would reft on its 
Bottom, only one may be ufed, and thofe 
larger or fmaller, as fhall be needful. If the - 
Ventilators are fixed in this upright Pofture, 


~ it will be requifite to place them upon the Box 


BK LM, as.in Fre. 4. for the more commo- 
dious conveying the Air from them; the 
manner of doing which is expreffed in Fig. 5s 
where the End of the fame Box B lin, 38 


covered with the Board X Z, with two large 


Holes at X and Z, cut in it for the Air to pafs 
down thro’ X, when the Air in the Side X 
of the Ventilators is comprefled by the Mi- 
driff; and thro’ the other Hole Z, when by 
the Return of the Midriff the Air of Z is 
comprefied. In the other half of the Box 
QKM the Board X Z is taken off, to thew 
the manner of the Paflage of the Air from 
the Holes X Z, thro’the Paffages Y, where 
Valves are fixed, to prevent the returning back 
of the Air, which goes out at the Nofe T Q. 
The Partition R R is neceflary td prevent the 
Air’s afcending up thro’ X, while it defcends 
thro Z, and wice verfé. ‘The Air is drawn into 
thefe Ventilators at the large Valves NN. 

25. WHEN 
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25. WHEN it fhall be requafite to convey 
Air into fome of the Windings and Turnings 
of Mines, or to the Corners of large Rooms, 
as in Magazines, &c. this may eafily be done 
by means of large round or {quare Trunks, 
made of Board or Tarpawlings; which may 
be diftended by Hoops or Poles, Such Trunks 
will be lighter than if made of Boards to move 
to and fro, efpecially near the Places where the 
Miners are digging, 

26. Miners obferve in digging a Well or 
Shaft, that by having a long Trunk in it, the 
Air defcends in a fufficient Quantity, to make 
the Air in theWell fit to breathe in. The {mall 
Ventilators defcribed in Numb. (74.) will-be 
very ferviceable, when the Air of Wells is 
noxious, 

27. In Lowthorp’s Abridgment of the PAi- 
lofophical Tranfaétions; Vol. Il. p. 375. there 
is an account of four Sorts of Damps obferved 
by the Miners in Derdybire: The firtt is called 
the common Sort, perceived at firft by the Can- 
dles burning orbicular, and the Flame leffen- 
ing by degrees; the Effects of it upon Hu- 
man Bodies are Faintings, Convulfions, Suf- 
focations. The fecond ‘is what they call the 
Peafe-bloom Damp, which the Miners ima- 
gine, is the Steam of a Vegetable growing 
| lower 
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lower than the. Level. The third isthe moft 
noxious; the Miners fay they fee inthe higheft 
part of the Roof, in thofe Paflages which 
branch out from the main Groove, a round 
thing of the Bignefs of a Foot-ball, with a 
Film or Skin about it, which when broken 
by accident, difperfes itfelf, and fuffocates all 
the Company. The fourth is the fulminating 
Damp, refembling in its Nature and Effects, 
Gunpowder, or that Matter which produces 
Thunder. When this takes fire, it kills by 
Explofion, as Thunder and Gunpowder. The 
Remedies of the Miners, are by Air-fhafts, 
and Perflation, with artificial Wheels and Bel- 
lows. The Air-fhaft is ufually a good diftance 
from the Groove, thro’ which things are con- 
veyed up and down the Mine: And the Air 
is driven down. the Air-fhaft by means of © 
Skreens, which drive the Wind down like a 
Wind-fail in Ships; or by a Fire fufpended 
in thé middle of the 4r-/haft, it is drawn 
upwards, as in a common Chimney. And 
from the Groove to the dir-/baft, there pafies 
a Channel called a Drift, thro’ which the Air 
‘is conveyed either. to or from ‘the Groove. 
But when the Air in Mines is ‘very noxious, 
it feems requifite for frefh Air to be conveyed 
inceflantly, thro’ large Trunks, to~ the “very 
: | Angle 
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Angle or Part of the Mine, where the Miners 
are digging. On foul Air in Mines, fee more 
Part Il. Numb. 34. 

28. In the cafe of Goals, Work-houfes, 
and Barracks, where the People have full lei- 
fure to work the Bellows, they might be 
placed, either againft a Wall, or.be fixed 
breadth-wife to the Cicling, or in any other 
Pofition that fhall be found moft commodious. 
They ought to be fo placed, as that they may 
beft ferve feveral Rooms in their turns, ac- 
cording as their refpective Pipes fhould at 
pleafure be open’d or fhut by Sliders. And 
there muft be a Provifion made, on the op- 
pofite Side of the Rooms, for the old foul Air 
to pafs off, in proportion as the freth Air 
comes in, or vice ver/d. See more of. this 


Part IJ. Numb. 230. 


(> Til.) 

29. tu og to Hofpitals, tho’ frefh Air is of 
great importance. to the Sick, yet 
it muft be conveyed into or out of their Rooms, 
in an almoft.imperceptible gentle manner. See 

more of this in Part dl. 199. 3925 
39. A. VENTILATION .of watm. dry Air 
would alfo be of fervice to Trees and Plants 
in Green-houfes, where it is well known that 
C2 an 
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an Air, full of the rancid Vapours, which per- 
fpire from them, is very unkindly to them, 
as well as the frowzy Vapours of human Bo- 
dies are to Men. For I have fhewn in my 
Vegetable Staticks, that frefh Air is as necef- 
fary for the healthy State of Vegetables, as of 
Animals. See more of this Part II, 376 
to 383. 


GIV.4 


97. S to the Cafe of Ships, where frefh 

Air is of the utmoft importance, 
but Room very fcanty on account of the great 
Croud and Cumber of Perfons and Things on 
board, it was more difficult to find a commo- 
dious Place where to fix the Ventilators. 
Dr, Lee having heard of them, he firft, and 
then the reft of the Right Honourable the Lords 
Commiffioners of the Admiralty, were pleafed 
to fend for me, to be further informed about 
them ; and thereupon were pleafed to order 
the Mafter Ship-wrights, and other Officers 
of Woolwich and Deptford Yards, to confider 
of the moft commodious Place where to fix 
them in a Ship. Which was judged to be un- 
der. the Fore-part of the Or/op or loweft Deck, 
next to the Carpenter’s Room. And accord= 
thgly they were fixed there, between the main 
Beams 
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Beams of the Orlop, on board his Majefty’s 
Ship Captain, a feventy Gun Ship; with their 
Valve-end and Nofe next to the Side of the 
Ship. 

32. TueEir Dimenfions being, in propor- 
tion as expreffed in Fig. 2. ten Feet long, and 
each four Feet three Inches wide, in the Clear 
within fide; and thirteen Inches deep; one 
Inch of which being occupied by the Midriff, 
there remained a Foot depth, for it to rife and 
fall in, 

33. Tue Midriff was made of Fir Wain- 
{cot-work, with thin Pannels of Wood grooy- 
ed into four Rails, which run lengthwife, and 
as many acrofs, which were tenanted into each 
other ; the long Rails were four Inches broad, 
and an Inch thick at each end, {welling gra- 
dually, to full half an Inch Thicknefs more at 
their Middle, thereby to give them greater 
Strength ; the Rails which went acrofs at each 
end were ten Inches broad: In thefe, about 
fix Inches from the ends of the Midriffs, were 
fixed the Iron Rods ZR, Fig. 2. being fattened 
there with a Serew and Nut, on Iron Plates 
on the upper and lower fide, which were four 
Inches broad, thereby to fecure the Wood of 
the Rail from galling and wearing, The Iron 
Rods RZ, Fig. 2. which were flat. at their 

. C 3 Upper- 












22 The Uses of 


Upper-part, being an Inch and half broad and 
half Inch thick, with feveral Holes, whereby 
to pin them faft, into Mortices R.R. of the 
Lever F G, were, from below the Lever, 
about three quarters of an Inch fquare in fab- 
{tance down to Z, where they entered into the 
{quare Iron Socket T Z, into which they were 
faftened by an Iron Key I; by taking out of 
which Key, the Iron Rods RR, with the Le- 
ver FG, and the middle Poft O, might be 
removed, or unfhipped as they term it, in time 
of Action, if required: Nothing of it remain- 
ing above the Surface of the Ventilators or 
Floor of the Orlop, but about two Inches 
length of the Iron Socket Z, wherein to faften 
the Rods RR again, with the Lever FG; 
which was twelve Feet long. The Lower- 
part of the Iron TZ had a Joint near the Mid- 
riff, like two Links of a Chain, or two Eyes 
in each other, whereby the Rod ZR readily 
complied at that Joint, which the double Mo- 
tion caufed by the rifing and falling of both 
the Midriff and the Lever. The Hinges on 
which the Midriffs moved at their other ends, 
were made as defcribed in Number (5.) 

34. The outfide Fir-boards of the Venti- 
Jators were an Inch and half thick, as alfo that 
in the middle between them which was com- 
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mon to both; the circular Board C, D, D, 
was a thick Fir-plank. The Openings of the 
Valves 1, 2, 3, 4, &c. were fix Inches deep, 
and twenty-two Inches long; the Valves 
themfelves were an Inch broader and longer, 
and their Borders, as well as the correfponding 
Borders of the Valve-holes which they fell 
againft, were lined with a Lift of Woollen 
Cloth, both to prevent their making a noife, 
and to fave them from being broken by falling 
on hard Wood. 

35. Tue Valves being each fix Inches deep, 
the Partition between them four Inches, and 
the Spaces above and below them each three 
Inches, in all twenty-two Inches ; it was ne- 
ceffary to make the Ventilators thus deep at 
this end, for near two Feet length, both that 
there might be room for Valves of fuch a depth 
as was neceflary ; and alfo that the Valves, 
which draw in Air, vz. 1, 3, 6, 8, might 
have full room to move inwards. And that 
there might be room for the upper Valves 1, 6, 
to move freely inwards, it was neceflary to 
place the upper Surface of the Midriffs, eight 
Inches below the upper Cover of the Venti- 
lators, leaving only four Inches clear, for the 
Air to pafs between the Midriffs and the Bot- 
tom of the Ventilators. 

C4 36. 
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36. Ir was alfo neceflary to have the Valve- 
Lox QM M<« twenty-two Inches deep, and 
eighteen Inches broad from Q to N, not only 
. that there might be room for the Valves, 2, 4, 
5,7. to open, but alfo as much more room be- 
yond the reach of the open raifed Valves, for 
the Air to pafs thro’ the Hole L, (there being 
in this Cafe, no end Hole PP) into a Trunk 
about a Foot fquare, which conveyed the Air 
near the Side of the Ship, through the Gun- 
deck and Upper-deck, either out, through a 
Hole cut in the middle of the Gunnel, or up, 
to its Top. 

37- TuEse Ventilators were fixed under 
the Carlings, which they were unwilling to 
cut away in a new Ship, till they had been 
firft tried and approved of. But it is agreed 
that it will be better, to cut away the Carlings, 
fo as to maké room for the upper Surface of 
the Ventilators, to be even with and make a 
Part of the Floor of the Orlop ; whereby they 
will not only take up fo much the lefs room 
in the Hold, but canalfo more commodioufiy 
be come at, in order to repair any Part of 
them: Here they are placed well out of the 
Way In time of Aton. 

38. THEY are worked by a Lever twelve 
Peet long, by two Men ftanding upon the 


Orlop. 
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Orlop. And being each ten Feet long, four 
Feet three Inches wide, and thirteen Inches 
deep, throw out at the rate of a Tun of Air 
at each Stroke, fixty Tuns ina Minute; three 
thoufand fix hundred in an Hour; and eighty- 
fix thoufand four hundred Tuns, in twenty- 
four Hours; which pafling off thro’ a Trunk 
a Foot fquare, the Air rufhes out with a Ve- 
locity of twenty-five Miles in an Hour. 

39. In this Eftimate, there is an Allowance 
made, of two Cubic-Feet and half of Air, to 
efcape at each Stroke, between the Edges of 
the Midriffs and the Sides of the Ventilators. 

40. BuT notwithftanding this great Velo- 
city of the Air here; yet the Motion of it 
downwards into the Hold, to fupply what is 
carried off, is fo very gentle, that it cannot be 
perceived ; becaufe the Sum of all the open 
Paflages for it, through the Gun-deck, is an 
hundred and five Feet {quare; fo that the Air 
defcends through them an hundred and five 
times flower, than it paffes off at the Nofe of 
the Ventilators : And as the Sum of the Open- 
ings through the Upper-deck, is fifty-feven 
{quare Feet, the Defcent of the Air through 
them, mutt be proportionably flower; befides 
that a further Allowance is to be made, for 
what Air enters at the Joints of the Port-holes 

1 when 
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when fhut ; and through the Haw/e, or Cable- 
holes at the Head of the Ship. 

41. Tues: Ventilators may therefore be 
ufed with great Safety to the Sick and thofe 
who are ficeping, at fuch times as the Wind- 
fail would, by reafon of the Strength of the 
Wind, convey Air with too much Violence. 
They will alfo be of great Ufe ina Calm, 
when the Wind-fail can do little good; alfo 
when under fail, at which time the Wind-{ail 
is not ufed. It is therefore wrong to conclude 
that thefe Ventilators are ufelefs, becaufe a 
Wind-fail will, with fome Degrees of Wind, 
convey much more Air than thefe Ventilators : 
For it is not the ventilating of a Ship, now and 
then with a Wind-fail, when Wind and Wea- 
ther ferve, that will fuffice; it ought to be 
done daily, if a due Regard be had to the 
Health of the Ship’s Crew. For fince it is 
certain, that nineteen Ounces and a half of 
Matter perfpire from a Man here in England 
in twelve Hours; this great Quantity of Va- 
pour, together with the Stench that inceflantly 
arifes from the Bilge-water, and from the hot 
{tagnant, putrid unwholfome Air in the Hold, 
muft needs make it very advifeable and defire- 
able, to be almoft continually refrefhing fo bad 
an Air, either with the Wind-fail, when that 
can 
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can properly be ufed, or elfe with the Venti- 
lators, which are intended to fupply the De- 
fects of the Wind-fail. Tis for want of be- 
ing thoroughly fenfible of the vaft Quantity 
of rancid noxious Vapours, which are incef- 
fantly exhaling from a great Number of live 
human Bodies, confined in a clofe Place, that 
makes many apt to imagine that it is fufficient 
for Health, if fuch bad Air be ventilated away 
and exchanged for good Air, at the diftance 
of many Days, between each Ventilation : As 
thefe hurtful Exhalations are too fubtile to be 
feen floating in the Air, many cannot eafily be 
perfuaded that fuch an Air is unhealthy ; not- 
withftanding they are fufficiently warned of it, 
by the offenfive Smell; which Offenfivenefs 
does indeed much abate by Ufe, 

42. THERE may be one or more Setts of 
Ventilators of different Sizes in a Ship, in pro- 
portion to the different Burdens of the Ships. 
And in Hofpital-fhips, where they cover the 
Port-holes with Canvas, which lets the Air in 
gently, by drawing out the bad Air below 
there will be a conftant gentle Supply of 
freth Air. 

43. VENTILATORS will be of great fervice 
efpecially in new Ships, which are obferved 
to be the more unhealthy, on account of the 


greater 
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greater Quantity of fappy Wreak which arifes 
from new Timber, and makes the confined Air 
the more unwholfome. 

44. Tuey will alfo be an effectual Prefer- 
vative of Horfes in Ships, where they are fome- 
times fuffocated, when in a Storm there is a 
Neceflity.to fhut the Hatches down. 

45. VENTILATORS will alfo drive out of 
the Hold of a Ship the dangerous confined 
Vapour, which arifes from Corn ; which is fo 
very noxious, that fometimes they dare not ven-~ 
ture into the Hold, till after the Hatches have 
been opened for fome time. 

46. Tus Ventilation will alfo be of fervice 
to preferve not only feveral kinds of Goods, 
but.alfo the Timbers and Planks of the Hold 
itfelf, when laid up in ordinary, as well as 
when in ufe; and will make the Air in the 
Hold lefs noxious, tho’ it will (till be offenfive 
to the Smell, by reafon of the Bilge-water, 
which is made the lefs offenfive, by often let- 
ting in of fweet Water from the Sea, and then 
pumping it out; which good Practice ought 
_ to be continued, notwithftanding the Ufe of 
the Ventilators. 

47. As to the principal Objection, viz. 
the Labour and Difficulty of working thefe 
Ventilators, how frivolous and _groundlefs is 

It, 
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it, when the matter is rightly eonfidered ; for 
as they are chiefly wanted, where there is a 
great Number of Men, fo the Labour of it 
equally divided among them, is very incon~ 
fiderable ; for if two Men can hold to work 
them for a Quarter of an Hour, four Men, by 
changing Hands Spe// and Spell, as they term 
it, may well work for an Hour. And fuppofe 
there be five hundred or four hundred and 
eighty Men ina Ship, and every one takes his 
Share of the Work; then once in five Days it 
will come to every Man’s Turn, to work at it 
for Half an Hour. And fuppofe there be in 
a Tranfport, or Guinea Slave-Ship, two hun- 
dred Men, as there is often about that Num- 
ber; then it will come to every Man’s Turn 
to work the Ventilators for Half an Hour, 
once in forty-eight Hours; but here, as the 
Ventilators will be lefs than the above de- 
{cribed Ventilators, fo will the Labour of 
working them be alfolefs, This, fuppofing 
it neceflary to do it inceflantly Night and Day: 
which need not be in Men of War, when the 
Port-holes can be opened, and there is any 
degree of Wind; which, fuppofe it be ’ half 
the Time of the Crew’s being on fhip-board, 
then it will come to each Man’s Turn but 
once in ten Days. This Calculation is made 
on 
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on a Suppofition that every Individual takes 
his Spell at the Ventilator ; but let us allow 
an Abatement of one-fifth for Officers, Sick, 
&c. then willthe Work be no more than Half 
an Flour to each Man in eight Days. But 
fuppofe it were to be inceflant, can Half an 
Hour in five Days be thought fo hard and 


' great a Degree of Labour, as to render the 


working of the Ventilators an impracticable 
Thing? Is not the Benefit propofed thereby, 
viz. the faving yearly the Lives of Thoufands, 
a fufficient Reward for fo {mall a Pittance of 
Labour? Shall it be faid of the brave and 
undaunted Briti/h Sailor ; that rather than pull 
his Hand out of his Bofom, and work for Half 
an Hour, once inten Days, he will chufe to 
lie down and fuffer that brave manly Spirit to 
be fuffocated in a frowzy Stench, a Stench 
that has deftroyed the Lives of Millions ofthe 
ftouteft and braveft ; for the Lamp, of Life is 
fooner thereby quenched, than'many ate aware 
of. One would think it, altogether needlef 
to ufe many Arguments, to. prevail, with Men, 
to make ufe of fo eafy and certain a Way; to 
preferve their own Lives and that of. their 
Comrades. But I am fenfible that narrow 
Minds, who, don’t care to go out of an old 
beaten, tho’ very bad Track, are apt to view 
new 
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new Propofals, tho’ never fo rational, only on 
their worft Side, without duly weighing the 
Conveniences. This was, within Memory, 
the Cafe of a very ufeful Contrivance, for fteer- 
ing the Rudder by, with great Eafe and Safety, 
by means of a Wheel above Deck. And I 
make no doubt, but that whatever Difcourage- 
ment this may meet with at firft; yet its great 
Benefit in preferving the Health and Lives of 
Men, will hereafter recommend it to the ge- 
-neral Efteem and Ufe of Mankind: For I can- 
not think that Men will chufe to ficken and 
die, in and by a Stench, in an old experienced 
Way, when they have jt in their Power to pre- 
vent it, by rational and effectual Means. _ It 1s 
well known that all muft perifh in a Ship, if 
they will not be at the pains to work the 
Pumps at proper Times; and fhould not the 
fame Motive of Self-prefervation induce them 
chearfully to work the Ventilators, which will 
not only: cenduce to” the greater degree of 
Health of all, but willalfo, by God’s Blefiing, 
be a Means of preferving the Lives of many:? 
Andilet it be remembered, that the Labour 
itfelf will conduce to Health; and be preventive 
of the Scurvy, a Difeafe which Sea-faring Peo- 
ple are fubject to. 


48. 
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48. Ir a Windfail were effectual for the 
Purpofe, why do they fuffer the Air in Tranf& 
port-Sips, and efpecially in Guinea Slave- 
Ships, to be fo intolerably naufeous? and even 
in Men of War, it is well known to be very 
offenfive, efpecially when the Ports are fhut. 
But this Method is here propofed, in hopes 
that thefe Inconveniences might, in a good 
meafure, be prevented by having a conftant 
gentle Supply of frefh Air, not only now and 
then, when Wind and Weather would per- 
mit, but inceffantly, or at leaft often; in the 
fame manner as Animals are fupplied there- 
with, whether fleeping or waking. 

49. Tuese Ventilators may, not impro- 
perly, be called the Lungs of a Ship: And I 
make no doubt but that they will well deferve 
that Name, on account of the great Means of 
Health they will be to its Vitals the People on 
board. For fuch Quantities of freth Air will 
greatly contribute to make the Air in the clofeft 
Parts of the Ship more wholfome, for Sea-Air 
is Healthy. 

(Me 
50, § 1 ought in reafon to convince us of the 
great Importance that plenty of freth 
Air 1s to our Welfare, when we confider that 
the great Author of Nature has allotted near 
one 
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one-half of the Trunk of our Body for the 
Office of Refpiration, or Breathing only: can 
any one therefore be fo unreafonable, as to 
grudge the little Space, thefe will take up ir 
a Ship, or the Grisll Labour he at they will re- 
quire, to furnith great Plent ty of freth Air? 
Were an Animal to be formed of the Size of 
a large Ship, we are well affured by what we 
fee in other Animals, that there wo 
Provifion made to furnith that A hare with a 
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nicious Effeéts by being drawn into the Lungs. 
Which is further confirmed by the following 
Experiment made by Dr. Langrifh of Peters- 
field in Hamp/fbire, viz. He cut open the Wind- 
pipe of a live Dog, and ftopped the upper Part 
of the Wind-pipe towards the Mouth with a 
Cork; the Dog breathing freely thro’ the other 
Part. Then the Dog’s Head being put into 
a round Hole cut in the End of a large Box, 
with a Collar of Leather which was nailed 
round the Hole and tyed round his Neck, to 
prevent the Fumes of burning Brimftone from 
coming out to offend his Breath > ‘Things be- 
ing thus prepared, the Dog received no Harm 
as to his Life; notwithftanding the Fumiga- 
tion was fo {trong, and continued fo long, as 
to put out his Eyes. 

52. THe Confideration of the great Quan- 
tity of rancid Vapours that inceflantly exhales 
from human Bodies, efpecially where there are 
a Multitudé confined in a {mall Compafs, fully. 
evinces the Infufiiciency of any Attempts to 
make the Air in Ships wholfome,. by only a 
few Hours Ventilation in every twenty-four 
Hours; it were to be wifhed that there fhould 
not be fo much as one Hour without Ventila- 
tion when the Ports are fhut ; but when the 
Dews fall in greateft quantity, it may perhaps: 

be 
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be advifeable to ceafe conveying the external 
Air into a Ship, for about an Hour at that 
Time. Dews do not always fall in greateft 
plenty foon after Sun-fet; but in fome Climates 
fome Hours after, as I am informed, w7z. fooner 
of later in proportion to the different Heights 
to which the Vapours are raifed by the Heat 
of the Sun: . The Ventilation muft therefore 
be regulated as Experience fhall fhow to be 
beft, in different Circumitances of the outward 
Air, as to its Temperature of Heat or Coldnefs, 
Moifture or Drinefs: But that muft be an un- 
common bad Temperatute.of the outward Air; 
to be at any time worfe than the inward frowzy 
Air ofa Ship; and confequently Ventilation can 
tarely be unfeafonable. 

53. Ir is well known; that the Vapours 
which arife from human live Bodies, are ex- 
tremely cortuptible; hence it is, that the Air 
of Prifons often produces mortal Diftempers. 
And doubtlefs, where the Air in Ships is much 
mote rancid. than in Prifons, on account of 
eteat Numbers of Perfons on board, it muft 
needs alfo tend to make them fickly, and lefs 
able to.contend with the Inclemency of Air, 
that.a Change from a cold to a very hot Cli- 
mate caufes; which, I have credibly been in- 
formed, has fometimes been obferved to be 
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the Cafe, efpecially where they have been too 
numerous in the Ship during the Voyage. 
54. THERE Is fo great a ‘One ntity of Va- 
pours carried off by Refpiration or Breathing, 
that I found by Experiments, that more than 
a Pound-weight of Moifture goes off by the 
Breath in twenty-four Hours ; and that fome- 
what lefs than two Gallons of Air, being 
breathed to and fro, for two Minutes and a 
half, was fo furcharged with Vapours, that I 
could not poflibly Bremhe it any longer. See 
Statical Effays, Vol. I. Pag. 323, 326. And 
it is further to be confidered, that a clofe con- 
fined Air, in which there are many Perfons, 
is filled not only with the Vapours arifing from 


«their Breath, but alfo with what perfpires off 
their Bo ie ; which Refpiration and Perfpira- 
tion both together, are equal to the Quantity 


of “half th 1e Meat and Driik which we take in 
daily; which is eftimated to be about thirty- 
nine Ounces in England, and is much greater 
in hot Climates, “Andif the Quantity of Va- 
pours which arife from one Man in twenty- 
four Hours is Seay nine Ounces, then in an 
hundred Men it will amount’ to two hundred 
forty-three Pisaide? andj in five hundred Men 
to one thoufand two hundred fifteen Pounds 
Weight. Not that the Air in the moft capa- 
cious 
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cious Ship can poffibly contain all this Quan 
tity of Vapours at once; nor could any living 
Creature breathe therein, if it’ were fo fur- 


2 a 


charged with them: but yet this nt 


f 


ais how very great the Stench of fuch an 
Air muft neceffarily be; which not an re- 
tards Refpiration, but alfo Perfpiration, which 
is very prejudicial, Dr. my" in his inge- 
nious Lectures on Refpiration, oblerves, ‘°'T hat 
* the Air itfelf has fo great a fhare in the Ac- 
* tion of Se RiratoU Beds fo neceflary like- 
** wife to the Health and Vigour of the Body, 
“that no remarkable Alteration can be in It} 
“ without our being very fenfibly affected by 
« it,—Confequently, when the Air we breathe 
“ is loaded with Vapours, which either ren- 
“ der it too warm, or deftroy its Elafticity, 
* or both, it becomes unfit for Refpiration, 
‘ and interferes with the Action of breathing.’ 
sates he further Obferves, ‘‘ that unlefs the 
“ Chyle, which is mixed with the Blood, be 
‘“< brought to the Lungs in proper Quantities, 
“ and endowed. with. proper Qualities; unlefs 
“ the Difcharges thro’ the Sides of the Vefi- 
“* cles of the Lungs be regularly and duly 
‘* performed ; nies a proper Quantity of 
‘© Air-particles be abforbed, to fupply the 
“* active Principles, fo neceflary to ent armth 
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«¢ of the Blood, and the Cohefion of its Parts; 
«it muft by degrees grow lefs and lefs fit for 
** the Purpofes of Life; So that by degrees 
** the Blood will be fo impaired and broken, 
‘** that when it moft wants the Affiftance of 
** the Lungs, it will be brought thither, when 
** jt is only fit to choak up and clog the Vefi- 
*< cles, and capillary Arteries, fo as to prevent 
«« the receiving the.Service it could receive in 
‘* paffing through the Lungs.’’-— Hence, ’tis 
no wonder that when we breathe an Air, thus 
loaded with Vapours, it fhould be apt to caufe, 
what are called Gaol-diftempers ; which In- 
convenience might in a great meafure be pre- 
vented, if fuch clofe Places were ventilated 
with freth Air; for, want of which, many un- 
happy Perfons are not. only deprived of Li- 

berty, inGaols, but too often evenof Life alfo. 
55. Iv_has long been found of fome Bene- 
fit towards the purifying the Air in Ships, to 
wath and f{prinkle them with Vinegar between 
Decks. I wrote. the following Propofal to 
Dr. Martin, Phyfician ta the late Lord Cath- 
cart, abouttwo Months before they failed from 
Spithead inthe Year 1740; viz to dip many 
Cloths in Vinegar, and hang them up in all 
proper Vacancies between Decks, whereby 
great Quantities of Vinegar would intermix 
I and 
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and float in the Air. For I had found by 
Experiment CXVI. Vol. I. p. 266. of my 
Statical Effays, that an Air, which paffed thro’ 
Cloths dipped in Vinegar, could be breathed 
to and fro as long again, as the like Quantity 
of Air, which was not impregnated with Vi- 
negar : fo that Vinegar ufed in fuch plenty be- 
tween Decks, might a little refrefh the Air; 
yet where the Stench is great, it can be but 
of little Benefit, and that only for a fhort time. 
66. VineGar has been long looked upon 
as Antipeftilential, whence it is probable, that 
there may be a Ferment, between this Acid, 
and the too alkaline rancid Air, which may 
thereby be reduced, in fome degree, from its 
alkaline, to a neutral, more wholfome State ; 
for many alkaline and acid Mixtures produce 
Neutrals. It feems therefore probable, that if 
Cloths dipped thus in Vinegar were hung up 
in the Chambers of fome fick Perfons, or if 
Air were drawn, of made to pafs thro’ Cloths 
dipped in Vinegar, it might be of fervice to 
the Sick. But: tho’ Vinegar may be of fome 
Benefit in curing in fome degree the i] Qua- 
lity of fuch clofe rancid Air in Ships; yet it 
will ftill be furcharged with Vapours, which 
will very much incom mode and diforder our 
breathing. 
D4 57° 











s Dr. doadley obferves, << Kelby 
4s beft carried on, when the Air we 
** breathe is perte é tly elaftick, and cooler than 


** the Vapours in the Lur ngs; in which ftate 
the warm Vapours in “the lower parts of 


‘the aa Send up through the cooler, 
** purer, freth infpired Air: the oftner there- 
** fore we breathe the fame Air to and fro, it 
*¢ will not on y be more and more loaden with 
** Vapours, which we find by Experience de- 
a4 


ftroy its Elafticity. ; but it will alfo come 
““ neager and nearer to the fame degree of 

Warmth with, the Air in the Lungs, and 
confequently will lofe more and more of 


Pa) Wt Se * 
** thofe Properties, Coolnefs and Elafticity, 


“€ upon which the Circulation of the Air in 
** the Lungs depends, and by which the Air 
«eg perpe tually chanegis ng in ordi inary Refpi- 
“ration. "There muft therefor e, in aclofe Air 
** be a Time after. which the Air | in the vefi- 


"Cavities of the Lungs can be no more 
ged for the Air that is new drawn 


into the Lune 


c 


7 ier oth, near equally 
aden with Vapo urs.’ So 
that nothing buta horoug h ventilating Air can 


be an fF ute Cure. See Part TI. 


oS 3 
** hot, and a 


= 


58. Anp for the fame Xeafons, hot clofe 
Rooms in private Houfes, which many are 
toa 
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; it lee! & aaa 8 
too fond of; are not fo agreeable to breathe 


in, nor’fo wholfome, as Rooms that have a 
due Proportion of frefh Air admitted into them: 


iUals 5 


befide, fuch warm clofe Air tends much to re- 


lax the Body. It is the Advice of Celfus, 
eminent Phyfician, to have large Room i. 


thofe that are fick of a Fever, or elfe to hi ave 
n the Chimney, thereby to draw 


difagreeable in the °Chu ure ie of {ome populous 
Se cieahiee in which there are frequent nime- 
ot ow the Air in fuch 
Cabins might eafily be made frether and 
more iordekbley if in the upper part of F the 
outward Dorks a free Entrance were made for 
the Air, thro’ branched flourifhed Iron- work, 
inftead af clofe Pannels: Then by fetting open 


Cu 


s: Con ‘egations. N 
y 


the inward Skreen- doors, when there 1s no 
Congregation, the outward Air would have a 
free Admittance, without the Inconveniences 
that would arife fron 


>, 


leaving Windows open 
in all Weathers: And by the fame Means the 
great Dampnefs, which is in fome Country= 
Churches, mizht be prevented. 

0. luave been the more particular in 
explaining the Manner, how fuch bad Airs 
produce their pernicious Effe@ts, to evince of 
how 
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how great Importance it is, for us to ufe our 
beft Endeavours to avoidthem. And Imakeno 
doubt but when due trial fhall have been made, 
that thefe Ventilators, or Lungs, will be found fo 
ufeful inShips, that effectual Care will be taken 
to find room for them ; and that they will not 
be looked on as cumberfome, but very valuable 
Furniture, which will fupply them with freth 
Air, in'fuch proportion as fhall be found moft 
commodious; they being moft fimple and con- 
form to Nature’s own Method of working. 

61. AND as to Goals and Work-bhoufes, when 
they have full Leifure, the ExercifeandBenefit of 
frefh Air to refrefh and cheerthem, will, I doubt 
not, induce them cheerfully to work thefe arti- 
ficial Lungs. 

62. But in Hofpitals, where alfo freth Air 
would beof great Importance, they muft beufed 
with Caution fo as not to incommodethesick. 

63. But whatever Method is ufed to venti- 
late Ships, Goals, Hofpitals or Work-houfes 
with frefh Air, in order to make it more ef- 
fectual, itis abfolutely neceffary to ufe all Me- 
thods of Cleanlinefs by frequent Wathings, &c. 
And notwithftanding all thefe Means, there 
muft needs be fome degree of Frowzinefs, 
where many Perfons are inclofed in a {mall 
Compafs: but it will bemuch the more healthy, 


on account of frefh Air and Cleanlinefs. 
(VL) 
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( VI.) 


64. HE thus ventilating of Ships will 

be a probable Means, ta prevent 
in a great meafure, thofe infectious peftilen- 
tial Diftempers, which are too often occa- 
fioned by the bad Air in Ships, as alfo in 
Goals. When this happens, a very likely 
Means to cure Ships of the Infection would be 
to fume them well with burning Brimftone, 
fhutting all the Port-Holes, and covering with 
Tarpaulins all the Hatch-ways, Gang-ways, 
and Gratings of the upper Deck. And this 
may be done with great Safety to. the Ship, 
by placing, according to the fize of the Ship, 
one or more metalline Pots on the Ballaft in 
the Hold, each of them having fome Wood- 
Athes or Sand, and four or five Pounds. of 
Brimftone, fired by a hot Iron Bullet; tak- 
ing care that no combuftible Matter be within 
two Yards of the burning Brimftone, either 
above or fide-ways. Any one that is doubt. 
ful may foon be fatisfied, that there will be 
no Danger of firing the Ship by this means, 
if they pleafe to try the thing firft at Land, to 
fee how far the Scorch of fuch a Quantity of 
burning Brimftone reaches, I need not cau- 
tion that every Perfon muft be above Deck 
while 
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while this is doing, for the burning Fumes 
will mount with great Velocity and Acrimony 
up between Decks, and will deftroy all living 
Creatures there, as Rats, Bugs, and other 
Infects. When the Fumigation has been 
over for fome time, the Coverings muft be 
taken off the Hatch-ways, &c. and the Port- 
Ffoles opened, to air the Ship; for which 
Reafon it will be beft to do this, not in a 
Calm, but when there is fome Degree of 
Wind. 

65. Mr. Holland, the Mafter Ship-Wrich 


of Woolwich, informed me, that Hg! was once 


ot 


concerned in fuming a very infectious Ship, 
in which many hundreds had died in a fhort 
time, with eight Buckets of Tar at once 
which gave a ftrong Fume, with hot Perse 
heads, that is, large Bullets with long. Iron 
Handles to them. But as the Fumes of burn- 
ing Brimitone are much more acid than thofe 
of Tar, fo they are more likely to cure pefti- 
lential Infe€tions, which are with good Reafon 
thought by Phyficians to be highly alkaline. 
66. l uave known feveral Inftances, where 
after Perfons have well recovered from the 
Small-pox, the Houfes have been fumed, the 
Feather-beds being firft lain hollow, on Chairs 
turned down: And fome of the Blankets be- 


ing 
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ing nailed before the Chimneys, to prevent 
the Fumes efcaping, and the reft of them be- 
ing nailed unfolded againft the Walls, and all 
Drawers and Boxes fet open: Then four or 
more Pounds of Brimitone being laid .on 

Wood-Athes, (which give no ill Scent) in an 
Iron Pot or Pots, according to the fize of the 
Houfe ; and placed on fome Sand or Earth in 
the midit of the loweft Floor: the Brimftone 
was fired by a hot Bullet, or other large Piece 
of Iron laid on it. After the Houfes were thus 
fumed, thofe Perfons who left the Houfes, for 
fear of Infection, have with fafety returned. 

67. THe acid Fumes or Spirit of burning 
Brimftone, feem therefore effectually. to flop 
the malignant Ferment of the infectious Mat- 
ter, that was in the Furniture, Walls, &c. of 
the Houfes, which by a Ventilation. of freth 
Air would require a long time to. cure. 

65. Bur the Remains of this Fumigation 
will not be fooffenfive afterwards, if the Honfe 
be fumed by means a a large Iron Pipe, or 
Tube of five or fix Inches Diameter; which 
{tanding without Doors on a proper Stove, 
with Brimftone and Charcoal burning toge- 
ther; the Fumes are conveyed up ‘ths Tube 


7 


° ° 
ata’ Window «in which feveral E 
inata Window ; in which way feveral Houfes 
pe EMA Ol. Ay ae : 
in London and the Country have been fumed 
¢ 


for 
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for Bugs; neither is there in this Method the 
leaft Danger of firing a Houfe. 

69. Anp as to the Infection of the Plague, 
it is probable, it might be of fervice, if a Ship 
with infected Goods were firft fumed with 
burning Brimftone: And then when the Bale 
or other Goods were taken out of the Ship, 
to have them unfolded in a large Warehoufe, 
where they could be hung up unfolded to 
their full length ; the Warehoufe being all the 
time fumed inceffantly with burning Brim- 
ftone, to fuch a degree as the Men employed 
could well bear: Thefe Fumes might proba- 
bly prevent the ill Effects of the Infection 
which lay in the Folds, and which could not 
be come at when the Goods were fumed in 
the Ship. And when the Warehoufe was full 
of the hung-up Goods, then it would be ad- 
vifable to give them a much ftronger Fumi- 
gation, the more effectually to cure the In- 
feGtion. This is what is done, as 1 am ins 
formed, by Men who have performed a Qua- 
rantine, they being then lain with their Mouthe . 
downwards in a Room, and then fumed with 
Brimftone.. See Part Il. Numb. 286 to 291. 

70. IT were eafy to deftroy Vermin. when 
: they infeft a Neighbourhood, fuchas Badgers, 
ec, by providing a good Quantity of Tow 
dipped 
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dipped in melted Brimftone, which being fa- 
ftened by a With to a long Pole, wherewith 
to convey it, when fired, as far as may be into 
the Badger’s Hole; the Mouth of the Hole 
or Holes being immediately clofed up; this 
will probably fimother any living Creature 
there. 





A Defcription of the SMaLu VENTILA~ 
Tors, and their Ufes. 


( VIL. ) 


a1. S I was fanding in the Captazn, with 

Sir Facob Ackworth the Surveyor of 
the Navy, on the Gun-Deck over the Bread- 
room, confidering how toventilate the Bread- 
room with frefh Air; there happening to 
ftand by me a Carpenter’s Cheft with Tools, 
it occurred to me, that it might be done by a 
fmall moveable Ventilator about the fize of 
that Cheft. And accordingly I made a Venti- 
lator at Home of the following Size and Fi- 
gure, viz. Its Length from C to E,. Fig. 6. 
was four Feet, its Breadth A C fixteen Inches, 
its Depth A F thirteen Inches, all in the Clear 
within. The Midriff was fixed in the fame 
manner with thofe in the larger ones, and was 
moved 


4.8 The Usus of 


moved up and down by the wooden Handle 
M fixed in a {quare Hole, to the top ape Iron 
Rod R’Z; which Rod had a ge et-joint at 
its lower end near the Midriff. See Part II. 
Numb. 522, 523, 

72.17 1s beft to {cribe the end AF of the 
Ventilator circularly, with the Midriff itfelf, 
when fixed in its Place with Hinges, becaufe 
then it will defcribe the true Curve-line that 
it moves in; which will otherwife not be fo 

rue, as I have found by Experience, becaufe 
the tiara of the Hinges prevents its {cribing 
a true circular Curve. 

73. Yur Holes of the Valves 1. 2.at which 
the Air enters, were four Inches {quare; the 
Valves themfelves were five Inches; which 
will make little Noife when double lifted, as 
the Valves of the great Ventilators were. The 
‘Air rufhed out at two other like Valves, into 
the Nofe B X thro’ the Hole X. There was a 
like Hole at the Bottom of this Nofe, which 
was a Foot long, and another at the Side: 
which three Holes had all Sliders to them; to 
open or fhut either of them at pleafure. Tho’ 
the Midriff is worked up and down with Eafe, 
yet it is beft for two to change Hands often, 
which will make it very eafy to them. 


74. THE 
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74. Tue Midriff rifing and falling a Foot, 
will convey at each Stroke two Cubick Feet 
of Air; two Thirds of a Cubick Foot being 
allowed for what Air efcapes at,each Stroke, 
between the Sides of the Ventilator, and the 
Edges of the Midriff: The Midriff wag 
* planed rounding on all its Edges, to prevent 
its pinching any where. At the Rate therefore 
of an Hundred Strokes in a Minute; which 
may be done with Eafe, this Ventilator wilf 
convey three Hundred Tuis of Air in an 
Hour: And may therefore be very ufeful in 
preferving the Bread in the Bread-rcom {weet 
and dry. 

75. For which Purpofe, a Pair of them 
were made to be ufed in the Captain, which 
being placed on the Gun-deck, over the fore- 
part of the Bread-room, Air was conveyed 
thence, by a {quare wooden Trunk, which 
paffed through a Hole cut in the Deck, down 
within a‘Foot of the Bottom of the Bread- 
room ; andthe Air afcended, thro’ the A fter- 
skuttle of the Bread-room. And in order to 
try the Efficacy of this Inftrument, in the Pre- 
fence of the Matter Shipwrights, and other 
Officers of Woolwich and Deptford Yards, who 
Were then fummoned fo pats their Judgment 
‘on the Ventilators ; the Bread-room wags 
E filled 
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filled with the Fumes of {moaking ‘Far, which 
was in a great meafure blown out by thefe 
Ventilators, in three Quarters of an Hour's 
working them; and ‘in an Hour’s blowing, 
the Room was quite cleared’of the Fumes. 
76. AnD in the fame Manner, the Bread 
may be kept perfectly dry and fweet, by blow- 
ing in frefh Air now and then, as Experience 
fhall fhow needful, for an Hour in the midft 
of dry Days, when the Port-holes can) be 
opened; fo as to have frefh Air between 
Decks; otherwife it were better, to have the 
Air conveyed by a Trunk reaching from. the 
Nofe of the Ventilators to the neareft: Port- 
hole, inorder to prevent the driving in among 
the Bread the offenfive Fumes, which are be- 
tween Decks, efpecially when the Ports are 
fhut: Thefe Fumes being, as 1am informed, 
hurtful to the Bread, it being obferved that 
the Bread does not keep fo well, in Ships 
where there are many Men, ‘as where there 
are Tew. . 
77. THEsE {mall Ventilators will alfo be of 
ufe to keep the Powder in the Powder-room 
dry; for a ftagnant Air, efpecially when damp, 
is well known to damage Powder : And fome 
Degree of Dampnefs, notwithftanding the ut- 
mof{t Precaution, will arife, if there -were no 
other 








VENTILATORS. «; 


other Caufe; even from the fappy Vapour of 
the Wood of which the Room is made, efpe- 
cially in new Ships, See Part II. 

78. Tuey will alfo be of excellent ufe, to 
purify moft eafily, and effectually, the bad 
Air of a Ship’s Well, when there is Occafion 
to go down into it, by blowing Air through a 
Trunk, reaching withina Yard of the Bottom 
of the Well, both for fome time before, and 
during their ftay there : This will be a much 
eafier and more effectual Way, than the pre« 
fent Method of letting in Water and pumping 
it up: yet feveral are frequently fuffocated 
there, notwithftanding this Method; for as 
the Eye cannot difcern a {uffocating from an 
unfuffocating Air, fo many rufh into inftan- 
taneous Death, thinking there is no Danger 
where they fee none. Now driving out all the 
bad Air by good Air, will be an effe@tual Re- 
medy; but however, for greater Security, it 
will be advifeable to let down a lighted Can- 
dle firft, for that Air is always dangerous to 
animal Life, which will extinguifh a Candle, 


( VII. ) 

2» Errore I thought of this fafe and 
f D eafy Method of doing it, Thad pro- 
pofed to make ufe of the following Inftru- 
E32 ment, 
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ment, wz. Fig. 7. X Za Piece of light AL 
der or Willow, a Foot long from X to Z, and 
two Inches and a half thick, both in Breadth 
and Depth,, witha Hole K, L, Q, JU, five 
Eighths of an Inch in Diameter, bored thro’ 
it; and at C E fhort Foflets with hke Holes 
bored through them; to which Foffets, hol- 
low Reed-Canes are to be fixed, by means of 
fhort fupple Leathern Pipes, fo that they are 
flexible at thefe Joints. OQ N, and TS, are 
fquare Holes two Inches deep, and an Inch 
and three Quarters wide, with their fole Lea- 
ther Covers FG, and H_I, nailed over them. 
i N, isa broad Leathern Valve moving on 
Joints at I, fo as to open by the Force of the 
Air which paffes down the Pipe B, K, L, 
when Breath is drawn in by the Mouth at 
the Foffet E, which ftands five Eighths of an 
Inch aboveG H. GS is another like Valve, 
which fhuts the Hole at‘Q clofe, while the 
Breath is drawing in at E ; but when, on the 
contrary, the Perfon breathes out at E, then 
the Valve I N clofes the Hole L;. and the 
other Valve G S opens for the Breath to pate 
freely off through the Pipe VA, by which 
means, the Perfon always draws in frefh Air. 
At O and T are two ftiff Wires fixed, to pre~ 
vent the Valves opening fo far,.that the Force 
2 of 
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of the Breath, which is but fmall, could not 
fhut them; to do which, it is advifeable to 
breathe with fome’ little Force. This Inftru- 
ment is to be fixed to the Mouth by a Tape 
or Cord tied round the Head; and it will be 
convenient to have Cufhions at the Corners C 
and D, for the Cheeks to bear off a part of the 
Preflure of the Ligature from the Mouth. 

80. I BREATHED thro’ this Re/prrafor for 
a Quarter of an Hour, with great Eafe, when 
the Reed-canes fixed to it, were four and a 
half Feet long, By means of this Inftrument, 
a Man might go with great Safety into the 
moft noxious Air of a Ship’s Well, his Note 
being {topped with Cotton or Linen. But I 
found on propofing the Thing, that the Sailors 
would rather run the Hazard of Suffocation 
than make ufe of it: However, as this Inftru- 
ment may be of ufe in fome noxious Trades, 
and other Cafes where it may be requifite to 
go into a fuffocating Air, I have here given a 
Defcription of it. 

81. Turs inftrument might perhaps be of 
ufe, if there were four or five Feet depth of 
Water in a Ship; for by the Help of it, a Man 
might continue under Water that Depth, for 
3 confiderable Time, to rectify any thing amiis 
| ae} at 
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at the Bottom of the Well, or to {top a Leak 
that could be come at in the Hold. 

82, I Know not to what Depth under Wa- 
ter a Mancan breathe with this Refpirator ; 
‘tis to be feared but a {mall Depth, becaufe the 
Weight of Water on his Belly will prefs fo 
hard on his Midr iff, « as to hinder his drawing 
4 Breath: unlefs it thall be found on trial, 

hat he'can fetch fhort Breaths, by the Dilat 


L 


i and Contraction of the rifing and fal ling 
Ribs ; but then, that muft be ih a fufficient 
ee to fhut theValves. If a Man could thus 
breathe at. fix or eight Feet under Water, then 
if a {mall leaky Ship were put’ fo faron the 
Careen, as to have its Keel but fix or eisht 
Feet under the Surface of the Water,’ a Man 
mich 


it, by means of this Re/pirater, so déwn 
o / IP g 

to the Keel, by an under-girding Rope, and 
for and ftop Leakages. But if on 
trial it fhall be found, that a Man cahnot thus 
go deep enough; yet he might perhaps. go 
deep enough for Ships, in fome degree on the 
Careen, ed means of a Copper Coat of Mail 
or Armour to cover the Trunk of his Body up 
to the Arm-Pits, that the Arms may be at li- 
berty: by thus keeping the Preflure of the 

" ) S 
Water from the Belly, it has been found to 


do at twelve or fifteen Feet Depth, Thefe 
4, Things 
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be perfuaded to leave off that old very bad 
Practice, ought themfelves to be well {wathed 
up, to be made duly fenfible of the Mifery 
they would fuffer thereby in one Night. 

84. THeRe is another very bad Praétice in 
relation to Infants, the ill Confequences of 
which, few Nurfes feem to be aware of, ‘UIRe 
It is well known that for very important Rea- 
fons, the Skulls of new-born Children are not 
in all Parts turned to Bone. But. ignorant 
Nurfes taking the foft Part of the Skuil for a 
great Defect in Nature, are apt, too often, to 
attempt to clofe the Mold of the Head, as 
they call it: that is, to comprefs together, by 
{troking and Bandage, thofe Parts of the Skull 
Which are bony, expecting thereby to unite 
thofe diftant bony Parts together ; not knowing 
that the intermediate foft Parts will turn. to 
Bone; and little thinking what Injury they do 
thereby to the tender Infants, by thus com- 
prefiing their Brains, and thereby caufing con- 
vulfive Fits, and perhaps fometimes a great 
Tendency to Head-aches during their whole 
Lives, &c, Whereas, if they would but let 
Nature alone to do her own Work, the Head 
would have its natural Shapd, and the whole 
Skull would of itfelf turn to Bone: And this 


¥ 
witho 






















































VENTILATORS. ey 


without’compreffing the Brain, which is often 
attended with ill Confequences. 
85. S Experiments often give Hints for 
new Experiments, and farther ife- 
ful Difcoveries, fo the attempting to convey 
great Quantities of Air, by means of the above 
defcribed large Ventilators, has led to a Difco- 
very, which will be of great fervice to the 
World, in preferving Corn in Granaries, and 
Ships, {weet and dry, by which vaft Quanti- 
ties of Corn are yearly fpoiled and deftroyed 
ail over the World: I am credibly informed 
by a Spanifh Merchant, that not lefs than 
80,000 Pounds worth of Corn was fpoiled in 
exporting in one Year, about eight or nine 
Years avo. 

86. Tuart I might be aflured that Air 
could be conveyed up thro’ great Depths of 
Corn, I took a wooden Tube or Trunk, which 
was five Feet four Inches long, and near three 
Inches fquare’within fide ; and having nailed 
a Piece of thin Copper-plate, full of fmall 
Holes at the Bottom of it, I filled it full of 
Wheat; then having fixed to the Bottom of 
the Trunk, by means of a fhort Piece of Lea-~ 
thern Pipe, lined with a Bladder, the Nofe of 
the 






































6) The Uses of 


a) 
the Kitchen Bellows; on blowing at a com- 
mon moderate rate, the Air pafied up through 
that depth of Wheat, with a Force fufficient 
to raife Paper. and to blow off Leaf-tinfel,, I 
repeated the fame Experiment in another like 
wooden Trunk, which was nine anda half 
Feet long, where the Air, in afcending up 
through the Corn, raifed the Tinfel. alfo, 
though not fo forcibly as in the thorter Drank, 
becaufe it met with more Refiftance, in paf- 
fing through a greater depth of Corn; which 
therefore required proportionably larger Bel- 
lows, and a greater Force: for) thefe Bellows 
contained but feven Half-pints of uncom- 
prefled Air; as I found by blowing the whole 
Air which they contained, through a leaden 
Siphon fixed to the Nofe, up into an inverted 
Glafs Receiver full of Water. 

84. In order to find the Quantity of Space 
there is between the Grains of Wheat, for Air 
to pafs through, I poifed) a Quart Pot in a 
Pair of Scales, then filling it full of Water, 1 
took the Weight of that Water. Then, the 
Pot being emptied and wiped dry, I filled it, 
ftrike Meafure, full of Wheat, firft fhaking it 
well; and having taken the Weight of the 
Wheat, Water was poured in among the 
Wheat till it was brim-full ; when being 

weighed 
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weighed again, and the additional Weight of 
Water, among the Wheat, being déducted 
from the Pot full of Water only, it was found 
to be one-feventh, and three-tenths of the 
Quart of Water ;- therefore si i of the 
Space for Air'to pafs through ; 
the Bulk of any Quantity of Wheat A fuf- 
ficient Space for Air to pafs through it in 
good plenty. 

83, THe Capacity of the Pot being 88.6 
Cubic Inches, of which 132.7 Cubic Inches 
being the Sum of the vacant Space among the 
Wheat, therefore the remaining 76.5 Cubic 
Inches is ekg apace occupied by the Wheat ; 
whence by comparing the re{pective Weights 
of the Wheat and Water, I found Wheat to 
be nearly one-tenth heavier than Water. 

89. AND the 
like Dept! h of Oats, as it did thro” Wheat, and 
more fraely tao Ba 


Air pafied aS freely thro’ a 


itley, and ftill:more freely 
thro’ Pea ite and Beans; between) which laft 
re were, on account of 
their different Shape, larger Interftices for the 
Air to pafs, than between ses Grains of Wheat 
and Oats ; and this, whether there were at the 
Bottom of the Trunks a thin metalline Plate 
full of Holes, or a Hair-cloth: So that the 


: St aol 
mentioned Grains the 


Floors of Granaries mav be covered with ei- 


| 
re aie 
toelL 




























60 The Uses of 


ther of them. But the fuller of {mall Holes 
the Iron Plates are, fo much.the better. But 
Tron Plate will coft about. Twelve-pence a 
{quare. Foot ; Hair-cloth not Two-pence, 
which is more than. fix times cheaper: but 
then Iron Plates would be more durable ; and 
will prevent Rats and Mice from coming at 
the Corn, by Holes through the Floor ;. and 
are therefore preferable, efpecially in large 
Granarics: They, would alfo better bear. the 
Fumes of burning Brimftone, than Hair-cloth, 
when they were to be blown up through the 


+ 


Corn, in order to deftroy Weevels ; but if the 


Brimftone Fumes. be conveyed to the Valves 
of the sia ge a wooden Trunk, lined 
a little way with Tin, i at fuch a diftance 


they will not. damage the Hair-cloth, efpe- 
cially confidering that the Fumigation need be 
but rarely repeated. . And it 1s found by Exe 
perience, that a Hair-cloth will endure the 
conftant Heat of a: Malt-kiln for many Years, 
without being {poiled thereby. 

99. Now in order to find with what Force 
the Air was impelled by the Kitchen Bellows 
up through the Corn in the Tube A B, Fig. g. 
I fixed an inverted glafs Siphon CR I into 
the Side of the {quare wooden Trunk full of 
Wheat, which was nine and a half Feet high. 
When 
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When the Siphon was fixt half a Foot from 
the Bottom, the Mercury, by the Prefiure of 
the Air among the Wheat, defcended half an 
Inch below C to R, and afcended half an Inch 
above 1; fo that it ftood an Inch higher in the 
Lee Ithan in the Leg R; which fhowed that _ 
the Air among that part of the Wheat, was 
impelled with a Force equal to the Weight of 
an Inch depth of Mercury, which is nearly 
equal to fourteen Inches depth of Water. 
When the Bellows were comprefied very 
forcibly, then the Mercury would by Vibra- 
tions rife three and a half Inches. When the 
Siphon was fixed at three Feet from the Bot- 
tom, then the Water inftead of Mercury in 
the Siphon was raifed about two Inches, which 
was one-feventh of the former Force. When 
it was fixed five Feet from the Bottom, the 
Water was raifed about an Inch; and at the 
diftance of eight and a half Feet from the Bot- 
tom, it was raifed half an Inch; -hence we fee 
the different Degrees of Comprefiure of the 
Air at thefe feveral Depths, in the Wheat. 
Not that the Velocities of the Air through it, 
were proportional to the feveral Preffures of it. 
For the greater Compreffure of it near the Bot- 
tom, was owing to theagreater Refiftance it 
met with, from the great Height of the Wheat 

ihe 
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b | 


it was to pafs through, which muft confider- 
ably rebate its Force as it afcended higher; but 
when it had a lefs Height of Wheat to pafs 
through, the nearer it came to the Top, tho’ 
the Force with which the Air was there im- 
pelled was much rebated, yet the Velocity of 
its Afcent was increafed : for when the fame 
Experiment was repeated with Peafe in the 
Trunk inftead of Wheat; the Air having a 
much freer Paffage through them, afcended 
with greater Velocity, notwithftanding the 
Compreffure of it, and confequently the im- 
pelling Force was not in any part near fo great 
as in the Wheat. 
gt. Now hence, fome Eftimate may be 
made of the Force, which will be needful to 
drive Air up through Corn in Granaries; and 
as the Force with thefe Corn Ventilators is 
greater, and the Quantity of Air which will 


o 


be requifite much lefs than the Quantity of 
Air and Velocity with which it is impelled, 
by the above defcribed large Ventilators; fo 
they may be much lefs, for the ufe of Gra- 
naries and Corn-fhips, which will proportion 
ably leffen the Labour of working them: But 
on the other hand, Care muft tes taken that 
they be not too fmall, but proportioned to the 
Size of ‘the Granary ; which will be beft 
Enon by Experience, 92 
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92. Tue Air paffed through thefe feveral 
kinds of Corn, in the Trunk of nine and a half 
Feet depth, not only when the Corn’lay more 

fe 


ws 7 | ' 
loofe at firft putting in; but alfo when by 
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ftriking often, of 
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7 . 7 4 
a Hammer, it lay the clofer, though 1t did not, 
Bo 8 Ae er gae § i Bee PS Cem A OL 
after this, pals altogether fo freely, becaufe it 


lying clofer, the vacant Interitices between the 
Grains of Corn were the 

Corn muft neceffarily, by reafon of their Shape, 
have vacant Interftices between them, for the 
Air to nak through 
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Hence we fee the great difference there is in 
the Quantities of a Bufhei full of Corn, when 


to believe, that the Be- 
ts.of this Method of preferving Corn, will 
co many and great; it will not only preferve 
Corn dry and fweet, and Seaious the giving 
or flakening of Malt, which it is apt to do in 
lying long ; but will alfo prevent the Increafe 
of Kectele for the heating of Corn, is ob- 
feryed 








64. The Uses of 

ferved much to promote their Increafe; tho? 
when the Corn-is kept very clofe, as is fome- 
times purpofely done in Ships, the great Heat 
and Smother will deftroy them. Sée more; 
Part I. 471, Se. 


C Arto 
T is ufual for Millers to wath {mutty 
Wheat clean, and afterwards to dry it 
on a Kiln, ih twelve or fourteen Hours, turn- 
ing it; but then this Kiln-drying often makes 
it grind unkindly, and not make good Meal : 
Whereas, after Corn is thus wafhed, and it 
has drained off, for fome time, the Grofs of 
its Wet on a Hair-cloth laid on Hurdles; if 
it were afterwards dried by the Ventilation, it 
would then grind as well as other Corn; fot 
drying Wheat with cold Air would not hurt 
it,,as Kiln-drying is found to do. AndthatI 
might be well aflured of the good Effet of 
thus drying fmutty Corn, having procured a 
Quantity of very fmutty Wheat, which weigh- 
ed feven Pounds and fifteen Ounces ; May the 
26th, at five in the Morning it was wafhed 
clean, in four feveral Waters, which was doné 
in afew Minutes, and was then lain to drain 
in an Oat-fieve; till, Half an Hour after Five, 
when # had increafed in Weight by wetting, 
| ten 
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ten Ounces, befides the Moifture that was 
equal to the Weight of the Smut-balls and 
Smut, that was wathed from the Wheat: It 
wafted but two Ounces and a half by the firft 
two Hours yhethie ation, two Ounces and five 
Drachms in'the fecond two Hours, v7z. from 
eight to ten ; in vin next fix Hours, v7z. from 
ten to four in the Afternoon, it wafted at the 
rate of four Ounces, each two Hours; from 
four to fix, two Ounces and a half; and from 
fix to eight one Ounce and a half, in all about 
twenty Ounces, fome Allowance being made 
for what Corn was wafted, by handling and 
biting fome of it from time to time. It was 
ventilated in thefe fourteen Hours with about 
forty thoufand Gallons of Air, which pafied 
upwards through it, and made it fufficiently 
hard and dry, fo as to be fit for erinding ; it 
was well coloured, and handled well, and from 


itinking, as {mutty Wheat does, Raabe oie et ich 
Fiber. The vifible dewy Moifture was blown 
off in three Hours, but it con Akited damp and 
cold to the Feeling, till Two! o’Clock, when 


° - fa is, 
fome little Duft began to fly off it. 
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owing to the foggy Hazinefs of the Morning ; 
which as it went off and broke out into fine 
warm Sun-fhine towards Ten o Clock, fo the 
Air being thereby become dry, it imbibed 
Moifture more ftrongly from the Corn. And 
that this was the true Caufe of the Difference, 
is further confirmed, by a like Experiment, 
which I had before made on a Gallon of 
Wheat, /pri/ the 1 ft, there being then a very 
dry North-Eaft Wind: Beginning the Venti- 
lation at Four in the Afternoon, it wafted in 
two Hours four Ounces and a half; and the 
next two Hours, being towards Evening, but 
three Ounces; and the next Morning early, 
before the Air was freed from the nocturnal 
Damps, only one Ounce and a half. 

96. Ir will be advifeable to begin to venti- 
late Corn as foon as poflible after wafhing, 
that the Moifture may have the lefs time to 
foak in; for the lefs the Moifture foaks in, fo 
much the fooner the Corn will dry. The in- 
ner Part of this Wheat was manifeftly the 
iofter for wetting. 

( XII. ) 
97. pe HE firft large Ventilators which I 
made, for drying great Quantities 
of Corn, were at Mr. Wiliam Knight's of 
Street- 
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Street-Houfe in Farringdon. The Midriff 
refted on its lower Edge, in a Groove which 
was formed by two Fillets nailed to the Bots 
tom of the Ventilators. In this Pofition, the 
Midriff, which was feven Feet long, and three 
Feet four Inches broad, was moved to and fro, 
fixteen Inches fideways, that being the Depth 
of the Ventilators, which were fixed in an up- 
right Pofture breadthwife, to the Side of a 
Garner, which was fix Feet five Inches long, 
and four Feet four Inches broad, in all twenty- 
eight fquare Feet. The Laths, which were 
placed on their Edges lengthwife, under the 
Hair-cloth, which covered the Bottom of the 
Garner, were two Inches deep, and two Inches 
diftant from each other: They were all fup- 
plied with Air, from the large common Air- 
trunk which was fixed at one End of them : 
which Trunk was fupplied with Plenty of 
Air, from the Valves at one end of the Ven- 
tilators, VV, Fig. 10. the Air being conduéted 
thence, by a Trunk or Box; the Air entered 
the Ventilators at their other Ends, by the 
opening of the like Valves, and not at the 
Valve Z. 
93. The Midriff was moved to and fro by 
a Lever, which was fixed to its Iron Tongue 
ST, Ig. 10. and ftood upright, its lower 
ie End 
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End being faftened to the Floor, that being 
the moft commodious Pofition for it in that 
Place. 

99. WuEN Corn was laid in this Garner, 
above two Feet deep, the Air was driver up- 
wards thro’ it by the Ventilators, fo as to raife 
a Handkerchief which was fpread on it, three 
or four Inches high, and that all over the 
Corn: But as the Force of the Air thro’ the 
Corn, was fomething more at that End of the 
Garner where it entered ; fo the Corn was laid 
thickeft there. 


( XT) 


. | ULY 13th, Twenty-two Buthels of 

we) very fmutty Wheat were wathed ; 
in doing of which, when the Corn is poured 
gently in a thin Stream on the Water, the 
Smut-Balls having thereby Liberty to extri- 
cate themfelves from the Wheat, fwim on the 
Water, where they are eafily fcummed off ; 
then. the Wheat being well ftirred, and the 
foul Water let out, frefh Wateris poured in, 
by which means it was foon cleanfed. And 
then, being Jain for fome time on a- Hair- 
cloth on Hurdles or Harrows,. for the Water 
to drain off, it. was put into the Garner,,where 
it-lay about 16 and + Inches deep. 
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101. AT Nine in the Morning, the Wea- 
ther being cloudy, with a dry North-Eaft 
Wind, we began to blow Air up thro’ it, 
which paffed very freely. In two Hours the 
vifible Moifture was gone, it being partly 
foaked into the Corn, and partly blown off. 
The next Day about Six in the Evening, it 
being clear Sun-fhine, with a dry Wind, the 
Dutt flew out of the Corn when ftirred. 

102. Tue third Day, about Three in the 
Afternoon, the lower Part being hard enough 
to grind, it wasturned. After this, fome rainy 
Days coming, which made the Air within 
Doors fo moift, as to caufe a great Dampnefs 
on the Flint-Stone Walls within the Houfe, 
no Progrefs was made in drying the Wheat, 
not even by long Ventilation; which I was 
affured of, by putting four Pounds of Wheat 
into a Hair-Sieve, which was placed on the 
Wheat, where the Air pafled freely up thro’ 
it. Hence by weighing this Sieve from time 
to time, I found what progrefs was made in 
drying the Wheat, in different States of the 
Air, as to Moifture or Drinefs: For the Corn 
was found to dry fafteft in the middle of dry 
Days, and fomething flower when the Dew 
fell in the Evening, and till it was gone in the 
Morning ; But in avery damp State of the Air, 
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there was no Progrefs made in drying. But 
tho’ no Progrefs is made in drying Corn thus, 
ina very damp Air; yet there is fo large a 
Proportion of the Times, when the Air is dry 
enough for the purpofe, as to make it well 
worth the while to be provided with thefe 
Ventilators, efpecially to dry cold Corn, which 
will be done much fooner than wafhed Wheat. 

103. Havinc ceafed to ventilate from Sa- 
turday Evening to Monday Morning, while the 
W heat was damp, it was grown mufty ; which 
Muttinefs was quite gone in three Hours 
Ventilation, notwithftanding the Air was very 
damp. Hence we fee of how great fervice this 
Ventilation will be to fweeten mufty Corn, 
Hence alfo we may conclude, that even in 
damp Weather, the Heating and Muttinefs of 
Corn may be prevented, tho’ it cannot be then 
dried by this means, 

104. FinpinG that the lower Part of the 
Wheat was dried long before the upper, we 
took half of it out of the Garner, and then 
foon dried it, when it was but of half the 
Thicknefs, and the Air in a drying State. 

105. Sept. 1 1th following, in fine dry Wea- 
ther fix Buthels of fmutty Wheat were wathed 
and dried fit to grind, with fifty-eight Hours 
Ventilation, The Corn thus dried was well 
coloured, 
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coloured, and fold at the Rate of forty Shil- 
lings a Load more than it would have done 
when {mutty. 

106. Ir was very obfervable, that the Air 
pafled much more eafily in moift Weather 
thro’ the damp Corn, than when it grew dri- 
er: For the Ventilators required fenfibly more 
Force to work them when the Air and Corn 
were dry, than when wet: which was, as I 
euefs, owing to this, v2. That the Air and 
Corn repelled each other more ftrongly in a 
dry, than in a moift State; which will have 
the fame Effedt, in caufing the Air to pafs lefs 
freely, as if the void, Spaces between| the Corn 
were proportionably leflened. 

107. Hence we fee one Reafon among 
others, why a dry Air exhilarates and chears 
more than a damp Air, v2. becaufe a dry 
Air being in a more ftrongly repelling State 
when infpired into the Lungs, it thereby dila- 
ting their fmall Veficles or Air-bladders more 
than a damp Air will, does thereby caufe a 
much freer Circulation of the Blood thro’ the 
fine Blood-veffels in the Coats of thofe Air- 
bladders: For, that the Blood paffes the more 
freely thro’ the Lungs, the more they are di- 
lated, 1 have fhown in the Inftance of the 
fighing Horfe; Statical Effays, Vol. 2. Ex- 
F 4 per, 
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per.1. This alfo may be one Caufe, why a very 
dry Air is hurtful to thofe who are confump- 
tive from weak Lungs; a very dry Air more 
forcibly dilating the fine Air-Veficles of the 
Lungs, than a moifter Air will do: And per- 
haps another Reafon may be, that a very dry 
Air may carry off too much Moifture from 
fome kind of morbid Lungs. For even the 
moft robuft and healthy are greatly incom- 
moded in their Refpiration, in a very dry Air; 
infomuch, — on the Eaftern Coaft of the 
Red Sea, eye the. Wind blows from the fan- 
dy Defarts of radia, they are obliged to moi- 
ften the Air, by {prinkling Water, and breath- 
ing thro’ wet Linen. And in the Southern 
Parts of france, where the Air is very pure, 
when it is alfo very cold, they apply, by way 
of Precaution, a Handkerchief to the Mouth, 
when they go into the open Air, out of a 
warm Room, left the fudden Change from hot 
to cold, fhould caufe Inflammations and pleu- 
sitick Diforders, by, taking in a full Indraft of 
cold Air. And Acofla fays, that the Air on the 
Tops of fome of the Peruvian Mountains is 
fo very cold, as at.one Infpiration to thicken 
the Blood, 
708. Tuis Garner contained but twenty~ 

eight {quare Feet If it had been a Square of 
fen 


oO 








VENTALATORS, 4 


ten Feet, as it would then have contained a 
Hundred fquare Feet ; then a Load of Wheat, 
which is fifty Cubic Feet and a half, would 
lie but fix Inches deep on it: ‘That Quantity 
therefore of cold or wet Wheat might well 
be dried at once in a Garner, or on a Floor 
of that fize. And Corn thus ventilated may be 
dried to the fame degree, as any other dried 
Corn is, by being expofed in the Ear toa dry 
Air in the open Field; this fooner or later, in 
proportion to the different Degree of Drinefs 
of the Air. 


(S39 


109, Mia: may very commodioufly 
| dry wafhed Corn thus, and may 


therefore well allow the Farmer the better 
Price for {mutty Wheat; fince when it is 
thus dried by Ventilation, it will be very good, 
and make good Flour, it not being fpoiled by 
drying on a Kiln, which is the Method they 
have hitherto been obliged to ufe. And the 
more any Corn is thus dried, fo much the 
better its Meal will keep: which is the Rea- 
fon why they are obliged to kiln-dry the 
Corn, which is to be ground for Exportation 
and Ship-fervice, efpecially in long Voyages. 
iro. In 
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rro. In Mills, the Ventilators might be 
worked by a Crank turned by the great Mill- 
wheel, whereby the Expence of Men’s La- 
bour might be faved. 

r11. THE Quantity of Moifture to be,car- 
ried off in a Load of wafhed Wheat, .1s very 
confiderable : for fuppofe it were but ten 
Ounces to a Gallon, as it was found to be in 
the Gallon of wafhed f{mutty Wheat, (Numb. 
95.) which yet was more, it would then a- 
mount to no lefs than two hundred Pounds 
weight. 

112. AND the fame Ventilators might. alfo 
be ufed in Mills to winnow Corn very effectu- 
ally ; but then they muft be larger than when 
ufed to blow Air upwards through Corn. For 
I have found on Comparifon, that the above 
defcribed large Ventilators convey Air with 
double the Velocity, that the common circu- 
lating Fans, with Sack-cloths, do. But where 
thefe Fans are in Mills, turned with a greater 
Velocity, than is done by Hand in Barns, they 
winnow fo much the better. 

113. Ir fo great a Quantity as four Ounces 
of Moifture can, by two Hours Ventilation, 
be carried off fram a Gallon of wet Wheat ; 
then this Method will doubtlefs much improve 
what is called cold Wheat, vrz. fuch as has 
grown 
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grown and been houfed in a cold wet Seafon: 
And will therefore doubtlefs foon carry off the 
moift Vapours, which arife from Corn, and 
caufe it to heat and grow mufty. And by thus 
keeping Corn very dry, it will come the fairer 
to Market, and be much the better for Uf. 

114. Corw need. not be conftantly thus 
ventilated, but only now and then. And when 
it is become once thoroughly dry, then very 
little Ventilation will be fufficient. 

115. As ventilated Corn may lie'thick with- 
out leaving any fpare Room to turn it, the 
more Corn may be laid in Granaries already 
built; and where new ones are to be built, 
they may be the lefs. 

116. THe Expence of turning Corn will be 
faved, and the ventilated Corn will be both 
{weeter and drier than turned Corn can be; by 
this means even mufty Corn may be {weetened. 

117. The Expence of Sacks in Ships may 
be faved, or if the Corn be in Sacks, it will 
keep fweet, much longer, when the Air be- 
tween the Sacks is frefh and dry, by the Ven- 
tilation of the Ship-lungs; but this, provided 
the Corn was not damp, when put into the 
Sacks. This Ventilation will alfo be of great 
fervice to many other kinds of Goods in Ships. 
118, SINCE 
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118. SINCE by this means Corn may be fo 
effectually preferved, with little Trouble or 
Expence ; it will doubtlefs be a great Encou- 
ragement, to lay up large private and public 
national Stores in plentiful Years, whereby 
the great Inconveniences and Miferies which 
arife from Years of Scarcity, will in a good 
meafure be prevented. And the Price of Corn 
will not for the future be fo fubject to great 
Inequalities, as it has hitherto been. 

119. AND this will probably be better both 
for the Buyer and the Seller: for though in 
Years of Scarcity, the Farmer will not have fo 
very high a Price for the little Corn he has, 
as formerly when lefs Corn was in ftore ; yet 
he will be made ample amends for that, in 
felling his great Quantity of Corn, at a much 
better Price than he ufed to do, to fill the 
Store-houfes with Corn. 

( RA 
120.7 fAHE difcovering any Means to 
| preferve the neceffary Products of 
the Earth, fhould in Reafon prove a great Be- 
nefit to the World in general; yet I fhould be 
forry to be any ways inftrumental, in increa- 
fing the Quantity of Corn in the World, if by 
reafon of its greaterCheapnefs on that account, 
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proportionably greater Quantities of Spirits 
fhould be diftilled from it, to deftroy Mankind. 
As things now go in the World, there will in 
a little time be no occafion to ufe means to in- 
creafe the Quantity of Corn; fince the number 
of the People who are to eat it, daily decreafes, 
either by the untimely Death of Multitudes, 
whofe Vitals. are deftroyed, by thefe hot cau- 
ftick burning Spirits, or on account of great 
Numbers, whofe Stomachs are thereby fo de- 
praved, that they can eat little or nothing, to 
the great Detriment of the Landed Intereft. 

123. Ip Mankind be thus fupinely fuffered 
to be deftroyed thereby, he ought in Reafon 
to be looked upon, as doing the beft Service to 
the World, who finds means of decreafing ra- 
ther than of increafing the Quantity of fo de- 
ftruGtive a Peft: which is become an inex- 
haufttible Fund of Mifery and Ruin to the 
lower People. | 

122. It debilitatesand infeebles Multitudes 
of the Laborious Part of Mankind; and its 
pernicious Effects will be feverely felt in the 
puny Pigmy-breed of future Generations. 
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and depraves the Morals of Mankind. Info- 


much 
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much that the Reproof of God Almighty to 
the Propheteffes of old, may but too juftly be 
applied to this Generation, wz. Wall ye pol- 
lute me among my People for handfuls of Bar- 
ley? Ezek. xii. 19. 

124. Tuis is fure, greatly to abufe that 
large and ample Provifion that kind Providence 
has provided forus: ’Tis turning into Poifon 
that Bread which was gracioufly intended fo 
ftrengthen Man’s Heart. 

125. AND furely fuch weighty Reafons 
ought to roufe the Governors of the Nations, 
as tender Fathers, to ufe their utmoft Endea- 
vours to deliver the People, committed to 
their charge, from this mighty Deftroyer. Can 
there be any Confiderations of fufficient weight 
to the contrary? And will not this, in the 
end, be found the moft effectual means to in- 
creafe the-real Wealth and Strength of a Na- 
tion? But what need of Expoftulation in a 
felf-evident Cafe, which ftrikes in fo ftrong 
and glaring a manner, that not only every 
open willing Eye, but even the wilfully blind, 
cannot but fee the Miferies it brings on a great 
Part of Mankind; as is evident to daily and 
conftant Obfervation and Experience, in thou- 
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(Valeo) 

126. UT to return from this important 
Digreflion, the following feems a 

probable means, the better to. dry damp 
Mows or Ricks of Corn, and thereby to pre- 
vent their. firing, or the Mow. burning of 
Corn, viz. When a Well is made in the mid- 
dle of a Mow of Corn (as is the known Prac- 
tice) 1 would propofe this farther Improve- 
ment, vz. about four or five Feet from the 
Ground, to leave four horizontal Paflages, a 
Foot {quare, oppofite to each other, two of 
them leading from the Well lengthwife to the 
Ends of the Mow, and two of them breadth- 
wife to the Sides; and to make Holes through 
the Boards, at the Sides and Ends of the 
Barns, for thefe Paflages to communicate with 
the frefh open Air, which would by this means 
pafs freely through the Corn Mows; and it 
would alfo pafs moft freely up through the 
Well, if all the Holes are clofed, except that 
at which the Wind enters. Thus, fuppofe the 
Wind to blow againft the fore part of the 
Barn, then let the Holes on the oppofite Side 
of the Barn be clofed with Shutters which 
move on Hinges faftened to their upper Side, 
which Pofition will prevent the enterance of 
Rain, 











80 The Useus of 


Rain, when the Shutters are open. By this 
means, the Vapours which fteam from the 
Corn into the Well,_ will be carried off in a 
manner, as faft as thofe which arife from the 
outfides of Ricks, that {tand in the open Air ; 
whereby the Corn in the middle of the Mow 
will be dried near as faft, and toas great a 
depth from the Sides of the Well, as at the 
outfides, 

127. IN order to make trial of this Me- 
thod, I provided Cradles, made of four Athen 
Poles, which were faftened, at a Foot diftance 
from each other, with Ledgers or Rounds, 
making thereby fquare oblong Cradles, like 
four Ladders joined together. The end of the 
Barn where the Corn lies, being twenty-eight 
Feet wide each way, and the Well in the .mid- 
dle three Feet acrofs, thefe Cradles reached 
from the Well to the End and both Sides of 
the Barn; where Holes were made through 
the outfide Boards a Foot and half broad, and 
two Feet long from Bottom to Top, thereby 
to make a fufficient allowance for the finking 
of the Cradles with the Mow. On which ac- 
count, the Bottoms of the Cradles muft at firftt 
be placed even with the upper Parts of the 
Holes in the outfide Boards, 

128. Tuis 
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128, Turis End of the Barn was filled with 
Barley, in a wet Seafon, and lain very wet in 
the Mow, much wetter than they would o- 
therwife have done, prefuming that the Well 
and Cradles would prevent its getting any Da- 
mage. When they threfhed this Barley in No- 
vember and December, the upper Part of the 
Mow was in a good Condition, and, though 
lain in fo wet, the Well and Cradles prevented 
its heating and Mow-burning. But as it was 
Jain in very wet, and did not heat fo as to make 
it {weat off its Moifture, it grew mouldy, fo 
that the Barley-ears were covered witha white 
Fenn. From the Well in the middle of the 
Mow, to the Barn-floor, there was lain for 
Trial-fake, a long Range of Faggots, confift- 
ing of three Rows of them, lain on each 
other: But the Faggots being fmall, and the 
Wood ftraight and even, there was very {mall 
Paffage for Air; whereas if they had been 
made of a rougher Wood, there would have 
been a freer Paflage for Air: The event was, 
that the Corn was matted together and grown, 
near the Faggots ; but about the Cradles it was 
drier and better, yet this did not reach far. 

129. T'uus, I have given an account of the 
Event of this Trial with Cradles, that the 
fkilful Farmers may judge, how far they may, 
G or 
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or may not be of fervice to them in Mows or 
Ricks of different Sizes, and different Degrees 
of Wetnefs or Drinefs: For according as thefe | 
Circumftances vary, they may be more or lefs 
beneficial, or even hurtful; for fome degree 
of heating in the Mow is of ufe to give 
Warmth enough, to caufe the Moifture to go 
off in a Wreak. It cannot be inferred from 
this Trial, that thefe Cradles will be of no fer- 
vice in any Cafe; for this Barley was fo very 
wet, that without the Cradles it would not 
only have been in danger of being Mow- 
burnt, but alfo of firing. As thefe Cradles do 
in effect divide a large Mow into four {maller 
ones, they will therefore be of ufe, where the 
Corn, when firft lain in, has fuch a Degree of 
Dampnefs, as would be too much for it, in a 
large Mow; but would do well in a fmaller 
Mow or Rick, and may alfo contribute to 
make Corn, which is lain pretty dry into a 
Mow or Rick, the drier. 

130. I nave found on Trial, that undried 
Gunpowder may be as thoroughly dried, by 
thus blowing Air up through it, as in the 
very dangerous hot Fire-ftoves of the Powder- 
makers. For, having found, that Air blown 
from a common Pair of Kitchen-bellows, 
would pafs very freely up through fixteen 

Inches 
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inches depth of Gunpowder, fo as to raife up 
a Piece of Paper that lay on it; I ee 
Mr. Norman, Owner of the Powder-mills a 
Moulfey, near Hampton-Court, with this ; he 
fent me his chief Clerk with twelve Pounds 
of undried Powder; which we put into a 
Box, where it lay feven Inches deep on a 
Cheefe-cloth, which refted, on a Laceing of 
Packthread, an Inch and half from the Bot- 
tom of the Box. 

31. JANUARY the 2oth, having fixed in 
an aha Pofition, the Nofes of two Pair of 
Kitchen-bellows, in Holes made thro’ the 
Box, under the Cheefe-cloth, Air was blown 
forcibly up through the Gunpowder, and eve- 
ry two Hours the Box was weighed, to fee 
how much it decreafed in weight from time 
totime. The total Decreafe of Weight, by the 
Evaporation of the Moifture, and vine off of 
Duft, and of fome Grains of the Powder, 
was, intwenty Hours blowing, one Pound fix 
Ounces. Six Pounds of the like Powder, be- 
ing dried in the hot Stove at the Powder- 
mills, decreafed in weight five Ounces and a 
half; hence, nearly lalf the Wafte in this 
Operation with Bellows, was by the flying off 
of the Duft, and fome of the Grains of the 


Powders; which Duft will moft of it be faved, 
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in large drying Rooms, made fit for that pur- 
pote. 

132. Now the Powder thus ventilated was 
Pheceby fo fully dried, that on Trial with the 
Proof Inftrument, it was found to be as 
ftrong, as fome of the fame Powder, juft then 
dried as much as it could be by Fire. And 
there will be no Danger of {poiling by over= 
heating it, as is fometimes done in Stoves. 

133. Marcu 30th following, the Air very 
dry with an Eafterly Wind, I repeated the 
fame Experiment, with twelve Pounds of un- 
dried Cannon-powder; which Mr. Underhill 
fent me from his Powder-mills on Hounflow- 
Heath : it was put into a Box of fuch a Size 
that it lay 2 and half Inches thick, It wafted 
in the firft two Hours Ventilation near two 
Ounces: Happening, after an Hour and three 
Quarters more Ventilation, to ftir the Powder 
with my Fingers to the Bottom, the Dutt rofe 
in thick Clouds where I ftirred, but not with- 

out flirring: It was well dried in fix Hours, 
and tho’ it was ventilated on for eight Hours 
more, yet it did not prove fenfibly {ftronger on 
Trial, than that which had been ventilated 
only fix Hours. When thefe thus dried Pow- 
ders, either after fix or fourteen Hours Venti- 
lation, were compared by Mr. Underhill and 
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bis Clerks, with fome of the fame Powder 
dried in his Stove; the latter raifed the Proof 
Inftrument to two Degrees, and the former, 
but to one and three Quarters: the Reafon of 
which Difference, we found on repeated Trials 
to be this, viz. that fome of the fmaller Pow~ 
der, being by Ventilation feparated from a- 
mong the larger ape its Strength was not 
fo great: For when we tried fome of the 
{maller Powder, it the yale sd the Force of 
the Stove-powder, it raifing the Proof-Inftru- 
ment two and a half Degrees, which was half 
a Degree more than it rofe with the Stove- 
powder ; fo that it may be looked on to beas 
dasrouess ly dried as the Stove-dried Powder : 
It is found byExperience, that, ceterzs paribus, 
the {maller the Corn of the Powder is, fo 
much the greater will its Force be. 

134. AND fince the Duft in this Operation 
did not rife, unlefs when ftirred, therefore it 
will be beft to avoid ftirring the Powder; 
while it is ventilating: And as to what falls 
thro’ the 5 vas, it may be mixed with the 
Powder, after it is thoroughly ventilated : 
There was about a Pound of the finer Corns; 
which were found under the Canvas, having 
dropped through its Pores. 

G 3 135. BY 






















































&6 The Uses of 


135. By comparing. this Trial with that 
which was made in ‘fanuary, we may oblerve 
that the different State of the Air, as to Mot- 
fture and Drinefs, has a confiderable Influence, 
in haftening or retarding the drying of the 
Powder. And I obferved the fame in drying 
of Malt and Wheat; that early in the Morn- 
ing, they did not wafte near fo much as in 
Mid-day. But if inftead of cold At, the Pow- 
der be ventilated with a hot Air from a Stove, 
which is heated by a Fire in an Iron Cocke, 
as is done in fome Hop-kilns, then the Powder 
would probably be effectually dried, in an 
Hour or two, fooner or later, in proportion to 
the Degree of Heat of the Air; and this, tho’ 
it lay of a shee Thicknefs : And we fee in the 
Cafe of ventilated Hops, that great Quantities 
of hot Air may eafily be had from a proper 
Stove. And as it would be dried fo foon,’ it 
would fave a great Expence of Fuel: And 
would alfo be done with much Safety from 
firing ; for the hot Air might be conveyed 
from the Stove, thro’ a large fquare wooden 
‘Trunk, to the Place where the Powder is, at 
any Diftance that fhall be thought proper. And 
that the Trunk might not be affected by the 
Coldnefs or Moifture of the Weather, it might 
be covered with another like Trunk of Boards, 
at 
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at about an Inch diftance from the inner 
Trunk ; the outer Trunk to be tarred to keep 
out Moifture. In this Situation, there would 
be little Danger of firing the Powder, even 
tho’ the Stove fhould by accident take fire. 
See more of this Part II. Numb. 561. 

136. AND fince undried Powder can by 
this means be dried to fuch a Degree; Barrels 
of Gunpowder which lie in Storehout 
Magazines, efpecially in damp Countries, may 
by the fame Means, doubtlefs, be kept very 
dry: For as the Liquor in Cafks waftes con- 
fiderably by its foaking thro’ the Wood, and 
perfpiring away ; fo, on the contrary, if Pow- 
der-barrels are in a moift Place, the Moitture 
muft needs foak thro’ them and damage the 
Powder. But this may effectually be prevent- 
ed, if great Quantities of frefh Ai be, by 
means of fuch large Ventilators, conveyed 
into Magazines of Powder, in dry Days, and 
in the drieft Part of thofe Days. And when 
Powder is kept very dry, it has been found 
by Experience to retain its Virtue and Force 
for above fifty Years. 

137. AND as the Powder in the Powder- 
room in Ships, is f{ubject to be damp, fo that, 
as | am credibly informed, in long Voyages, 
they bring the Barrels of Powder above Deck, 
G4 in 
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in order to dry them in the Heat of the Day; 
and in Englifh Ships, they have the Powder- 
room under the Cook-room; now it may 
with the greateft Eafe be kept dry in Ships, 
by conveying frefh Air into the Powder-room, 
in the middle of dry Days, with the above- 
mentioned {mall Ventilators, Numb. 71. 


OTA 


IR is one of the great Inftruments 

4 \& of Nature, by the Motion of 
which, it is not only rendered wholfome, but 
is thereby alfo made inftrumental in being fer- 
viceable to all the Products of the Earth: For 
it not only, by its Ventilation, carries off the 
great Quantity of Vapour, which perfpires 
from all kinds of Vegetables, which if left to 
ftagnate around them, would fuffocate them 
and produce Mildews, &c. But it alfo greatly 
contributes to the gentle drying of the Sub- 
ftance of growing Vegetables, whereby they 
are not only enabled to attra&t vigoroufly freth 
Nourifhment, but alfo grow thereby gradu- 
ally more and more firm and hard. 

139. Dr. Desacurters in his Experiments 
on Electricity obferves, that a dry Air is very 
EleGrical, by which Property it attraéts Moi- 
{ture ftrongly : Thus a Glafs Tube excited to 
Lleétri- 
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Electricity by rubbing, will not. only forcibly 
attract little Drops of Water to it, but will 
alfo draw a {mall Stream of falling Water of 

+sth Inch Diameter from a Perpendicular to 

a Curve. No wonder then, that Air in pafling 

up through pee for a Continuance, 

fhould dry it fo perfect oy well. 

140. HavinG therefore found means to put 
oreat Quantities of Air jin Motion, with Eales 
we may doubtlefs, in Imitation of Nature, 
make it beneficial to us in many Refpedts. 
Thus it might be of ufe in feveral Trades, to 
carry off the noxious Vapours of the Mate. 
rials which they are working upon, by a large 
Stream of frefh Air. 

141. THEY may alfo be of confiderable Ufe 
to publick Brewers in hot calm Weather ; 
when, as I am informed, whole Brewings of 
Beer are fometimes fpoiled for want of Mo- 
tion in the Air, to carry off the Wreak, which 

not only damages it, by dropping down again 
into the Wort in the Coc ee but alfo retards 
its cooling ; and by being thus kept too long 
warm, makes it work unkindly i in the Tun. 

142. | uave been informed by an Uphold- 
er, that large Stores of Feathers are very apt 
to {poil, for want of frefh Air; which Incon- 
venience, this Ventilation would not only ef- 
fectually 
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fectually prevent, but would alfo make the 
Feathers much lighter and fofter for ufe. 

143. Tue Ventilation of frefh Air contri+ 
butes alfo much to the preferving Woollen 
Goods free from Moths, and would therefore 
preferve Wooll in Stores. 

144. Turse Ventilators will alfo be of fer- 
vice to ventilate large Rooms with frefh Air, 
in hot Climates, and that more effe€ually, 
and with lefs Labour, than it 1s at prefent 
done with large Fans. And fuch Ventilation 
is refrefhing, even tho’ the ventilating Arr, 
which furrounds the Perfons, be as hot as be- 
fore any Ventilation was made; for Breezes 
refreth in hot Climates, vz. becaufe thereby 
the frowzy Vapours, which exhaled from thofe 
Perfons, being carried off, a freer Perfpiration 
is thereby promoted, which refrefhes and ex- 
hilarates. And for the fame Reafon, it is of 
good fervice to the Sick in Hofpitals and pri- 
vate Chambers, to have their frowzy rancid 
Air, (which incommodes the Sick more than 
many are aware of) exchanged for dry, pure, 
warm Arr. 


( XVIII. ) 
145.  N order to try of what ufe thefe Ven- 
tilators would be in drying Hops; I 


went 
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went to. Sir Thomas Hales’s at Howletts near 

rbury, where there are four adjoining 
Kulns in one Building, which have Cockles of 
caft Iron fixed in the middle of them. They 
{ftand on Brick-work about thirty Inches from 
the Ground, and are two Feet four Inches 
high; two Feet nine Inches broad in Front, 
and two Feet eleven Inches long backward ; 
with a leffer Iron Box, which covers a Hole 
on the Top behind; which Box is two Feet 
three Inches long in Front, ten Inches broad 
and deep: At the Back of this upper Box, is 
a large Hole thro’ which the Smoke is con- 
veyed by Brick Funnels, quite round the up- 
per Part of the Kilns, and thence pafles off 
thro’ an upright Chimney ; by which means 
the Smoke of the Newca/tle Coal, which is 
the Fuel, cannot damage the Hops. The 
Diftance of the upper Surface of the Cockle 
from the Hair-cloth, on which the Hops lie, 
is fix Feet feven Inches. 

146. To the Outfide of a Kiln, I fixed a 
Pair of Ventilators, in an upright Pofture; 
which are here defcribed in Frg. (10.) I, K, 
O, O,M, N. They were made eight Feet long 
in the Clear within-fide, from A toC; four 
Feet feven Inches high from A to P; their 

epth within from C to D, was fixteen and a 
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half Inches; fo that there was room for the 
upper Part of the Midriff to move to and fro 
fixteen Inches; an Allowance being made of 
half an Inch, for the Thicknefs of the Mid- 
riff, which was made of Deal-boards half- 
inch thick, laid length-wife from C to A, and 
faftened together with broad Battings, which 
at each End were half-inch thick, but that in 
the Middle was an Inch thick, for greater 
Strength; the Iron Tongue S T being here 
{crewed fafttoit, about eight Inches from the 
Top, with an Iron Plate on each Side ; it had 
a Joint at the Midriff every way moveable, 
that thereby it might the better comply, both 
with the Motion of the Midriff, and alfo of 
the Lever GF, to which it was fixed by an 
Iron Pin, in a Mortice at T. The Length of 
the Lever, which was fixed at G with a moves 
able Joint, was three Feet long from G to T, 
and eight Feet fix Inches from. T to F, the 
End which was worked to and fro by Mens 
Hands, in a horizontal Pofture ; a {mall Wheel 
of four Inches Diameter being fixed to it at 
R, that it might move the more eafily on the 
Board X X, which it refted on: There were 
alfo at X X, Checks to ftop the Lever, at its 
utmoft Vibrations, thereby to prevent the 
breaking 
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riff to and fro. 

147. Tue Midriff flanding thus edgewife, 
had no need of Hinges, but refted in a Groove, 
which was formed ne Fillets nailed on each 
Side of it: And to prevent the wearing away 
of its lower Edge, by much Motion to and 
fro, there were Iron Laps, three Inches broad, 
one in the Middle, and one towards each End, 
nailed round its Bottom; which Laps refted 
on Iron Plates, let into the Bottom Boards: 
And alfo the like Iron Laps at each End, near 
the lower Corners, which worked againft the 
like Iron Plates, to prevent the Midrifts bear- 
ing at either End, againft the End-boards, 
which would make them move very heavily. 

148. Tue outward Boards of the Ventila- 
tors were all, excepting the Cover, made of 
inch-thick Deal, and their Edges well joined 
with Grooves and Tongues in them ; the Co- 
ver or upper Boards, were only half-inch 
thick, that they might the better bend into a 
circular Form, in which Form they ere 
fixed by Circular Battings on their Outfide : 
All the Joinings of ne Boards had ftrong 
brown Paper pafted on them, and thofe of 
the Midriff on both Sides. The Coverings 
were made of Fir-boards half-inch thick, with 
circular 
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circular Battings Q Q, both to make them re- 
tain their circular Form, and to ftrengthen 
them. 

~ - 149. THE Valves at which the Air entered, 
were made on the fore-fides of the Ventilators 
at Z, and juft oppofite on their back-fide, 
where they could be made very large ; for the 
larger and lighter the Valves be, fo much the 
eafier the Ventilators work; if they are be- 
tween a forticth and a fiftieth Part of the 
Breadth of the Midriff, they will do well. As 
to the Valves thro’ which the Air paffed out 
of the Ventilators, there was a Neceffity for 
having them, at the End UU; where, by be-~ 
ing too f{mall, it caufed the Ventilators to work 
fo much the harder ; whence the Air was con- 
veyed by a large Box B, M,N, up to the large 
{hort Trunk X, thro’ which it ruthed into the 
Kiln: One half of the Stream of Air, beating 
againft the Side of the hot Cockle, was there- 
by fpread fideways, backwards, as well as up- 
wards; the other half of the Stream of Air 
went directly forward, clofe by the Front of 
the Kiln, and then turned round the other 
fide of the Cockle, as well as upwards, where- 
by this cold Air was foon warmed : By which 
means it was fpread, fo as to pafs pretty uni= 
formly up thro’ all Parts of the Hops. 

150, THERE 
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150. PHERE was alfo another Paffage made, 
for the Air of that half of the Ventilators 
which was next to the Kiln, to be conveyed 
by a Trunk, into the Kiln behind. When 
this Method is ufed, then its other Valve U 
mutt be ftopped, by a Stick thruft againft it, 
thro’ a {mall Hole, in the Side of a Box, which 
1s Oppofite to it. By this means, the Air may 
be conveyed, partly one way, and partly the 
other, as fhall be found beft. 

151.1 Frixen alfo in the fame manner, juft 
oppofite to thefe, a like Pair of Ventilators, to 
the Side of the adjoining Kiln, which was 
eight Feet diftant from the other; fo that by 
the Motion of the Lever GT F, which was 
in the Middle between them, Air was con- 
veyed at the fame time into both Kilns, by 
the Work of two Men, who were at times 
to be relieved. 

152. THE great Quantity of Air conveyed 
thereby, may be thus eftimated ; one of thefe 
Ventilators, containing nearly Forty-eight Cu- 
bic Feet: the half of which Quantity being 
driven out at each Stroke, viz. twenty-four 
Cubic Feet ; this at fixty Strokes in a Minute, 
will be thirty-fix Tuns in a Minute, which 
amounts to ‘T'wo Thoufand one Hundred and 
Sixty Tuns in an Hour, if all the Air con- 
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tained, in, the Ventilators. paffed . off thro’ythe 
Valves :,but.as fome.efcapes by the Edges,of 
the Midriffs, an Allowance mutt, bejmade( for 
that ;-which fuppofing, it to-be, one Tenth, of 
the Whole, then One Thoufand nine; Hun- 
dred and forty-four Tunssof: Air ins an; Hour 
are conveyed, which rufhed into the: Kain've- 
ry briskly ; infomuch, that ifa very thin light 
Handkerchief was {pread on the Hops, it was 
very fenfibly moved, The fame thing might 
alfo fometimes be obferved, when there ‘was 
no Ventilation, viz. when the Wind fet fo as 
to blow briskly into the Kuln. 

153. Bur notwithftanding this great Quan- 
tity of Air was thus conveyed in by the Ven- 
tilators,; yet it was very obfervable, that there 
' was a confiderable Indraft of Air; at the'En- 
trance of the Kiln, which was feven Feet high 
and two Feet wide: for if a Handkerchief 
was held there, it was drawn inwards by the 
Indraft of the Air; yet it was very fenfibly 
lefs, when the Ventilators conveyed: Air in, 
than when they did not. 


( XIX. ) 
Py THERE are ufually dried: on thefe 


J and the like Kilns of fixteen Feet 
fquare, fixty Buthels of Hops-in twelve Fours. 


Septem- 


154. 
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September the 7th, eighty Buthels of wet Hops 
were dried by Mr. Baker of Sandwich, avery 
fkilful Maltfter and Hop-drier, in fix Hours 
and forty Minutes, fine coloured, foft, and 
well dried. 

155. SEPTEMBER the 8th, an Hundred Bu- 
fhels were dried by him, in feven and a half 
Hours, fair and good conditioned. 

156. SEPTEMBER the gth, in order to try 
what Effect the united Air of both Pair of 
Ventilators would have ; by a Trunk of Com- 
munication at X X, the Air of both Pair was 
conveyed into one Kiln; it being ftopped from 
pafiing into the other Kiln: And there were 
fliding Shutters made, to ftop or open this 
Trunk of Communication when required. An 
Hundred Bufhels of Hops were thus dried, 
by the common Drier, in fix Hours, but they 
were not well coloured. 

157, SEPTEMBER the loth, 120 Bufhels of 
damp cold Hops (it being a very cold damp 
Morning when they were picked) were dried 
by Mr. Baker, in eight Hours, with the dou- 
ble Ventilators, fair, fine, and thorough dried. 

158. Hencn, we fee the good Effect of 
conveying great Quantities of Air, up thro’ 
Hops, while they are drying, and that efpe- 
cially when in calm moift Weather being wet 
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(which is often the cafe of Hops) they. are in 
danger of being difcoloured and f{poiled, by 
{calding. and ftewing long in their damp 
Wreak: Now Air being the wings, on which 
damp Vapours afcend, the greater the Plenty 
of Air, fo much the fooner, as it is well 
known, will any thing be dried ; efpecially 
when that Air is not only dry, but hot too. 
15g. Dip the Wind conftantly blow brisk- 
ly, through the whole or ereateit Part of Hop 
Seafons, there might be a fufficient Quantity 
of cold Air conveyed into the Hop-Kilns, 
without Ventilators 3 for it was obferved (No. 
153.) above, that when a brisk Eddy of Wind 
blew in at the Kiln-door, it moved a Hand- 
kerchief lain on the Hops, as much as the 
Air from the Ventilators did. And therefore 
it will be of good Service to Hop and Malt- 
driers, whether they have Ventilators or no, 
not only to make a large Stoke-hole or Fire- 
place, for Plenty of Air to enter into the Kiln; 
but alfo to make large Inlets, on every fide, 
if poflible, of the Room in which the Kiln 
fiands; that which way foever the Wind 
blows, it may have a free Entrance ; and be- 
ing, by clofing the Openings on the other 
Sides of the Room, hindered from pafling out 
again, it will be driven in Plenty into the Kiln, 
or 
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or up thro’ the Hops: and as there are fre= 
quently Winds in the Hop-feafon, this-Me- 
thod will be very ferviceable in drying them, 
But in wet and calm Seafons, thefe Inlets for 
the Air will be of little Service; at which 
times the Ventilators will be moft of all ne- 
ceffary. The having proper Cowls on thé 
Tops of the Kilns, to promote the conveying 
off of the hot Air and Steam, will greatly pro- 
mote the freer Entrance of Air below. 

160. But there is an Error, which fome 
Hop and Malt-driers are apt to fall into, v7z: 
they feeing that the more a Fire is narrowed 
in, at the Fire-place, fo much the brifker it 
burns ; are apt thence to conclude, that there 
is thereby, not only a ftronger Fire, but alfo a 
greater Indraft of Air, becaufe they obferve 
the Air to rufh in fafter, through and over 
the Fire, when the Fire-place is narrow, than 
when wide: which is juft fuch a miftaken 
way of Reafoning, as if a Man who fees Sol- 
diers, for greater Difpatch, running through 
a Lane or narrow Defile, fhould therefore’con~ 
clude, that a whole Army could march fooner 
thus, through a narrow Pafs, than over an 
open Plain, walking only a Foot-pace. It is 
accordingly obferved, that fuch narrow Fire 
places are apter to give a {corching Heat, than 
H 2 widet 
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wider ones; the Reafon of which is, that the 
narrow ones give Heat with little Air, the 
wider ones Heat with a greater Plenty of Air, 
to carry off the damp Vapours. | 

161. Now notwithftanding this great Quan- 
tity of cold Air was conveyed into the hot 
Kiln, both from the Ventilators, and from the 
Indraft, at the Kiln-door, yet it paffed hot up 
through the Hops, in proportion to the diffe- 
rent Degrees of Heat that there was in the 
Kiln ; for fo rare and light a Body as Air, both 
heats and cools very foon. 

162, Hence we fee, how eafy it is to pro- 
cure a great Quantity of hot Air, in order to 
dry any kinds of Goods with it, by means of 

Ventilators: for if notwithftanding the great 
Quantities of cold Air which entered the hot 
Kiln, it yet paffed up hot through the Flops ; 
then doubtlefs in like manner great Quantities 
of hot Air may be drawn by Ventilators from 
a hot Stove, to be conveyed thereby to any 
Goods that are to be dried. 

163..1 rook the Degree of Heat, among 
the drying Hops, by a mercurial ‘Thermome- 
ter, which was graduated according to Faren- 
heit’s, in which the freezing Point is thirty- 
two Degrees, Blood-heat ninety-fix, and the 
Heat of boiling Water 212. This Thermo- 

meter 
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meter was graduated to 300 fuch Degrees. I 
found the Heat of Noon-tide Sun-fhine at the 
End of Auguff, under a Wall 102 Degrees. 
But as the freezing Point is a fixed determi- 
nate Point, 1 fhall begin theGraduation thence, 
deducing the thirty-twoDegrees below Freez- 
ing, with which this Thermometer begins: 
And then Blood-heat will be fixty-four De- 
grees above Freezing, Noon-tide Sun-fhine 
70, and that of boiling Water 180. 

164. SEPTEMBER the gth, after two Hours 
drying with Ventilation, the Heat at the Bot- 
tom of the Hops, next the Hair-cloth between 
the Bars or Laths, was 120 Degrees, vzz. two 
thirds of the Heat of boiling Water. In’the 
middle of the Hops the Degree of Heat was 
76, on the Top of the Hops 60 Degrees, fe- 
ven Feet above the Hops 63 Degrees, it being 
ufually two or three Degrees hotter there, than 
on the Surface of the Hops. And this fixty- 
three Degrees of Heat, v7z. nearly Blood-heat, 
was very irkfome and incommodious, to cone 
tinue in for a time: Much more fo than the 
abovementioned 70 Degrees of Heat, in dry 
hot Sun-fhine: The great Irkfomenefs of this 
lefler damp Heat, being occafioned, not only 
by incommoding the Refpiration, with a foul 
Air, but alfo by relaxing the Surface of the 

H 3 Body, 
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Body, by this damp Air. And the like Diffe- 


rence is commonly obferved, between a damp 
and a.dry cold Air; the fon mer with a lefs 
Degiee of Cold incommoding us much more 
than the latter, with.a much greater Degree 
of Cold. Now the raifing the ye 48 to 120 
Degrees in fo fhort a time as two Hours, proved 
too great a Heat, efpecially with wet Hops, for 
they were not well coloured, Numb. 1go. 
165. SEPTEMBER the roth, when 120 Bu- 
fhels were well dried with Ventilation; after 
two Hours and a half, the Heat at the Hair- 
cloth was 118, in the middle of the Hops 66, 
on their Surface 62; half an Hour after, vzz. 
at the End of three Hours drying, the Heat at 
the Bottom, of the Hops was abated fix De- 
grees, 4 7%, to 1123; at five Hours End it. was 
tifen to. 117, and was 8o onthe Hops, At 
the,ind of the drying, which was in eight 
Hours, the Heat at the Hatr-cloth was abated 
to 88, and yet the Cockle was very red-hot, 
much more than any time before, during the 
drying, of this Kiln of Hops, Since then denfe 
Vapours among the Hops acquire a greater 
Degree of Heat than this, with a cooler 
Cockle; therefore the greateft Care and Skill 
is needful while they are damp. And here 
feems to be one of the principal Ufes and Be~ 
| nefits 
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nefits of thefe Ventilators, wz. to carry off 
the Moifture the fatter, and thereby to leffen 
both the Quantity of it, and the Time of the 
Hops ftewing in it. Another confiderable Be- 
nefit of them is, that they dry Hops in much 
lefs time, and confequently not only lefs Fuel, 
but alfo fewer Kilns will be needful, where 
feveral are ufed. 

166. By comparing at feveral times the 
different Degrees of Heat, given to ventilated 
and unventilated Hops, I found that the venti- 
lated Hops at equal ‘Times, from their being 
firt laid on the Kilns, could bear confiderably 
greater Degrees of Heat, than the unventilated 
ones. 

167. By the Help of fuch a Thermometer, 
many ufeful Obfervations might be made, 
relation’ to the different Degrees of Heat, 
which wet Hops, or thofe which are not wet, 
require in different Stages of their drying. 


fkaa) 


K 7 HEN Hops, efpecially wet ones, 

¥ V¥ lie many Hours in a Heap, be- 

fore they are laid on the Kilns to dry; they 
are apt to get Damage, and be difcoloured. 
To prevent which Inconvenience, I fixed in 
the fame Hop-houfe two Pair of fuch Venti- 
H 4 lators, 
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lators, as are defcribed in Fug. 2,. tothe Joift, 
which bear up the Floor on which the-green 
Hops are laid; they were feven Feet eight 
Inches long, and four Feet four Inches broad, 
and twelve and a half Inches deep. within 
fide; fo there was room for the Midriffs to 
move up and down a Foot: But at the other 
Valve End, they were twenty Inches. deep; 
for the fake of the larger Valves, which were 
each fourteen Inches long, and eight deep: 
One Inch of the Subftance of the Valve-board 
being left at the Top;.two in the middle, and 
one at the Bottom, for the Valves to be nailed 
to and fall againift. 

169. From thefe Valves the Air. was. con- 
veyed in and out of the Ventilators at the rate 
of about 2712 Tuns in an Hour, up intova 
large Air-trunk, which was fifteen Féet long, 
whence it run between waoden Bars nailed 
on the Floor, which were four Inches deep, 
two Inches thick, and two Inches diftant from 
each other: But it had taken up much lef 
Stuff, if Laths or Bars only two, Inches thick 
had been nailed on the Floor, at the Diftance 
of fifteen Inches ; and acrofs them, other 
Laths, at two Inches diftance, as. defcribed in 
fig. 8, On thefe was laid a Hair-cloth feven- 
teen Feet long, and fifteen broad. 

170. WHEN 
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170. WHEN the Ventilators were worked, 
which was done by means of another Lever 
fixed fideways, like a Pump-handle to one 
End'G or F of the long Lever, Fig. 2. then a 
Handkerchief, which was {pread on the Hair- 
cloth, was blown up feveral Inches ; but not 
fo, at thofe Parts which were far from the 
great Air-trunk ZX Y, Fig. 8. u7z. becaufe 
the Air paffing moft freely through the Hair- 
cloth, was all wafted, long before it reached 
to the farther End; for which Reafon, the 
Air paffing alfo very freely through Hops, they 
ought to be laid four or five Times thicker, 
near the great Air-trunk, than at the farther 
End; where the Interftices of the Bars were 
clofed up with a Board, and pafted with Pa- 
per, as were alfo all the Joints of the Boards 
of the Floor, to prevent the efcaping of Air. 

171. THese Ventilators will be of ufe not 
only for preferving of Hops, but alfo for dry- 
ing cold, and fweetening mufty Corn. With 
a View to which, a fliding Shutter was fixed 
in the great Air-trunk Z Z, to ftop its afcend- 
ing up through the whole Hair-cloth, in cafe 
one Part of it fhall be fufficient for the Quan- 
tity of Corn that is to be ventilated; for the 
Jefs the Spread of the Hair-cloth, fo much the 
fafter will the Aix pafs up thro’ it, 

XXI, 
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172. S to Malt, being defirous to try, 
what Degree of Drinefs might be 

given it, by being ventilated upwards with com- 
mon cold Air; March 22d, there beinga dry 
North-eaft Wind, I procured a Pack of undried 
Malt, and put it into a Box, with a Canvas 
falfe Bottom, where it lay about four Inches 
thick. It weighed eight Pounds, feven Ounces 
and a half, and one Drachm. During the frft 
fix Hours Ventilation upwards, it wafted at 
the rate of three Ounces and a half every two 
Hours ; during the following fifty Hours Ven- 
tilation, it wafted nearly at the rate of one 
Ounce and>a half every two Hours; and for 
the remaining laft twelve Hours, it wafted 
nearly at the rate of half an Ounce every two 
Hours. So that in fixty-eight Hours, it wafted 
in all four Pounds, twelve Ounces and a half, 
viz. near one third of the whole Weight: in 
which time there paffed through the Inter- 
{tices of the Malt 244,000 Gallons of Air. 
This Malt when thus dried was crifp and hard 
to bite, but not near fo hard as Kiln-dried 
pale Malt, which is 24 Hours in drying: on 
which account it did not grind fo well, and 
fome of it, tho’ clofe corked up in a Bottle, 
did 


2 


> 








VENTILATORS. io 


did after fome Days grow lefs hard, v7z. pro- 
bably becaufe the Moifture near the middle 
diffufed itfelf towards the drier-and. harder 
outfide. Ale was brewed with this Malt, which 
was very well tafted, but not fo pale as. was 
expected ; which might be owing to the man- 
ner of preparing it in the Couch. 

173. BuT if inftead of cold, plenty of hot 
Air be conveyed upwards through Malt, it will 
then diy, not only much fafter, but alfo bet- 
ter than in the common Way of drying. For 
when, for Trial, pale Malt was dried on one 
of the abovementioned Kilns, Numb. 14.5. and 
ventilated, the firft Kiln was dried in eleven 
Hours, and a fecond Kiln in nine Hours; du- 
ring eight Hours of which nine, the drying 
Malt was ventilated: whereas a like Kiln of 
unventilated Malt was at the fame time twenty 
Hours in drying, the Wind blowing very 
freth ; whereby, the more Air being conveyed 
in at the Kiln-door, brought it on fooner than 
it would otherwife have done; a Kiln of pale 
Malt being ufually about twenty-four Hours 
in drying and hardening. 

174. THE abovementioned Mr. Baker ob- 
ferved, that though the Weather was wer, and 
the Tiles very damp within, yet the Moifture 
went off the Malt, without Sweat, with Ven- 
tilation, 
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tilation, in much lefs Time, than in the other 
Kiln without Ventilation, which {weat very 
much ; and confequently the Malt which was 
dried without Sweat, was much the better,of 
the two. ‘This Malt, he fays, was'very good, 
being dried pale, and madea pale Wort>of/a 
fine Tafte. Though he obferves, that it will 
not be fo palé with a Cockle-kiln,, as when 
dried in an open Kiln, with Coake, or Welch 
Coal. 

175. One Pair of thefe Ventilators being 
given him, he conveyed. them to Sandwich, 
and fixed them to hisopen Malt-kiln there, 
which had no Cockle in it: wheré he found 
that by Ventilation, he could dry either pale or 
brown Malt, in half the ufual Time, with a 
fomewhat larger Fire; foras in drying Hops, 
fo in drying Malt, a greater Heat may be-given 
when ventilated, than when not. And thepale 
Malt thus dried, was paler and lower colour- 
ed, and the brown much brighter, than that 
which is dried without Ventilation: Whence 
he concludes, that both Sorts being thus dried 
without Sweat, will make better Beer, than 
if dried in the ufual Way. 

176. Ir the Labour of working the Venti- 
lators, during the whole Time of drying, fhall 
be thought too much ; he is of Opinion; that 
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it would do good Service, if they were worked 
only folong, as the principal Damp continued 
among the Malt; efpecially in a ftill, moitt, 
heavy Air. 

177. He obferved, that Malt lying clofer 
together than Hops, a light Handkerchief laid 
on it, was not fo fenfibly moved by Ventila- 
tion; as when it lay f{pread on Hops. 

178. THe ufual Heat given to pale Malt, 
which is to be dried in twenty-four Hours, is 
about fifty-two Degrees above freezing, which 
is twelve Degrees, vz. near-one Sixth below 
Blood-warm: But when towards the latter 
End of drying, the principal Moifture is gone 
off, then the Heat of the Malt is increafed to 
138 Degrees above Freezing, vzz. more than 
double the Heat of Blood, which is 64 De- 
grees. And this Degree of Heat both hardens 
the Malt, fo as to make it keep long well in 
Store, and alfo gives it an agreeable Sweetnefs. 

179. In order to make brown Malt, a much 
greater Degree of Heat is given it, while it is. 
in a damp Sweat. 


( XXII. ) 
180. Hse Ventilators may alfo be of 
ufe to thofe who take the Hulls 


off from any Grains, by moiftening them firft: 
Thus 
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Thus whited Pepper may be well dried ; and 


Starch-makers may thus dry their Starch, with 
warm Air froma Stove. Several kinds ‘of 
Sweatmeats may be dried thus, and alfo be 
preferved very dry and free from Damp or 
Mouldinefs, by ventilating them now and then 
for a little time. 

381. AND if the frowzy Air of Larders, 
Pantreys, and Safes, be now and then this ex- 
changed for frefh Air, it will contribute to the 
keeping of the Meat fweet, and free from Mu- 
ftinefs, much the longer. See more Part IL. 
Numb. 274. | 

182. AND fincea moift Air conduces much 
to the rufting of Iron, they would probably 
be very ferviceable, in keeping Arms bright 
in large Armories, fuchas are in the Tower of 
London. 

183. Tue Expence of Trial with thefe 
Ventilators in thefe Cafes, is inconfiderable, 
and the Benefit propofed great. They will 
doubtlefs alfo be of fervice in many other In- 
ftances, which do not occur to me, but may 
hereafter be thought of, and applied by others 
to be ferviceable to them in their feveral Pro- 
feffions. 

184. IT will be a great Satisfaction to me, 
if thefe Things fhall prove beneficial to Man- 
kind 3 
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kind ; efpecially to thofe numerous, ufeful and 
valuable Perfons, who occupy their Bufinefs im 
great Waters: Whom I have laboured in ma- 
ny Ways to do the beft Service I could. And 
oh! that I could prevail with them, to be in 
earneft fo true to their own Intereft, as not to 
deftroy their Health and fhorten their Lives, 
by the intemperate Ufe of diftilled Spirituous 
Liquors, fuch as Brandy, Rum, Arrack, &e. 
The Health of many of them is impaired, and 
dangerous Sickneffes are’ often occafioned, by 
the very noxious rancid clofe Air in Ships: 
But the Number of thefe, who lofe their Lives 
by this, and all other Dangers and Difficulties 
they are expofed to, is {mall in Comparifon of 
the vaft Multitudes that are deitroyed by thefe 
pernicious Liquors, efpecially in hot Climates. 
And will not the yearly DeftruGtion of Thou- 
fands, nay of Millions all over the World, de- 
ter them from it? Will not the ftrong natural 
Defire they have to ve long and fee good and 
healthy Days, prevail with them to avoid this 
Bane of Mankind? Willthey, in fpite of all 
thefe Arguments, be their own Executioners, 
and confign themfelves over, not only to pre- 
fent, but eternal Death alfo? 


End of PART FIRST. 
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big: 8 8.0 the tin Air Box 
mentioned near the End of the Second Part, 
by which Stinking water is Sweetened &e: 
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VENTILATORS, &e 


S Ventilators are found to be 
greatly and extenfively be- 
A .. neficial to Mankind, fo as 
feteuy te to have a confiderable Influence on 
the Affairs of the World, it will hereafter be 
Matter of Wonder, that fo plainly felf-evi- 
dent a Benefit fhould be fo many Years pro- 
pofed before the World could be prevailed 
: on 


* The Paragraphs are here numbered, in a continued 
Series, from the laft of thofe in the firft Volume, that Re- 
ferences may thereby be the better made to and fro’ to 
either Volume. The Subject- Matter in this being placed 
in the fame Order, as in the firft Volume. ‘The Bidkes and 
Numbers of the Fioures are continued on alfo in the fame 
Manner. 


Vot. HI. B 


237.(*) 
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on to receive them ; which proceeds from a 
general Backwardnefs to every new Propofal, 
not caring to give themfelves the Trouble 
thoroughly to confider and examine them. 
But it is reafonable to believe, that Ventila- 
tors will, from Time to Time, come into 
more general Ufe, not only for the feveral 
important Purpofes here mentioned, but alfo 
for many other, at prefent unthought-of Ufes, 
to the great Benefit of Mankind. 


238. New Difcoveries are apt to be de- 
{pifed, efpecially by thofe who are incompe- 
tent Judges of them; and that, no Wonder ; 
for we are Slaves to old Habits and Cuftoms, 

even to the Degree of fuffering Inconvenien- 
cies, which we might eafily remedy. And 
this very Difpofition. is fometimes beneficial 
to us, as it enables us the better to bear In- 
conveniencies, which we cannot remedy. But 
in all other Cafes where a Remedy can be 
had, it is renouncing our Reafon, blindly to 
follow the old Track we are in, only becaufe 


it is a beaten one, or becaufe we will not 
give ourfelves the Trouble, to enquire whe- 
ther we cannot find a fhorter and more com- 
modious Way. 


239. 
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239. YeT this is the Cafe of the Genera- 
lity of Mankind, who, influenced by narrow 
Motives, do not give themfelves the Trouble 
to examine into Matters, the leaft removed 
from their limited Sphere of Thinking and 
Acting. This proceeds from a Remifinefs 
in Mankind; in acquiring Knowledge, and 
improving the Talents which God has given 
them. It is to be remembered, that new and 
ufeful Difcoveries, are not the Produé& of fuch 
lazy fleepy Reafonings as are commonly to be 
met with, but the Reward of careful and di- 
ligent Refearches. For the Power of a pro- 
per Series of Experiments for making new 
Difcoveries is very great; when Men will 
have Patience to proceed in the humble Way 
of repeated Trials, {till endeavouring to make 
farther and farther Advances; mending the 
Defects of former Trials and Experiments, 
without. which Method of Proceeding, few 
ufeful Difcoveries would be made. 


240. AND the more important the Re- 
fearch is, fo much the more diligent fhould 
we be in our Enquiries after it. And fuch 
is the Subject of our prefent Enquiry, v7z, 
How to preferve the Health and Lives of 
Men in Shjps ; as alfo the Ships from decay- 

B 2 ing, 
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ing, when laid up in Ordinary. And as the 
Malady in both Cafes, principally arifes from 
damp, foul, ftagnant, clofe confined, putrid 
Air, fo the obvious and only Remedy is, to 
exchange the Air of Ships fo often, as not to 
give it Time to putrify. And, when probable 
and proper Means for doing it are propofed, 
one would be apt to think, that all fhould 
readily approve of fo felf-evidently reafonable 
a Propofal, and not fupinely reject it. But, 
notwithftanding, it has been received for ma- 
ny Years, with great Coldnefs by fome, and 
Contempt by others; yet it has at length 
prevailed, fo as_to be brought by repeated 
Trials, to more and greater Perfection; to the 
great Benefit of Mankind, not only in rela- 
tion to Ships, but alfo in many other Re- 


& rod 
Species, 


241. Tuose who are ignorant of, or do 
not confider the Reafon of Things, and are 
ufed only to the practical Part, and habitual- 
ly execute what they have been taught ; 
fuch are mere Copyifts, who fervilely follaw 
the Track which has been traced out for 
them; Wholly taken up in Copying, they 
confider not the Reafons why Things are 
done fo, or fo; they have no Defire to do 
better. 
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better. ‘They feem to be of opinion, that 
the Matters, of whom they learned, had 
brought ‘Uhings to the utmoft Perfection ; 
not confidering how little we know, in com- 
parifon of what we are ignorant of, and that 
confequently there will ever be Room for 
more and farther. Improvements, and ufe- 
ful Difcoveries. If any new Thing is pro- 
pofed to them, they reject it without exa- 
mining, or elfe without duly weighing, the 
Advantages, or Inconveniencies they labour 
under ; they only endeavour to raife Diffi- 
culties and make Objections, and to find 
Reafons for going on in their old Way. 


242. THE ingenious Author of the Letters, 
called Sir Thomas Fitzofborne’s, Vol. Il, Let- 
ter 506. obferves, ‘ That there is not a more 
¢ {ingular Character, than that of a thinking 
¢ Man.— That Thinking is one of the laft 
< exerted Privileges, even of cultivated Hu- 
‘ manity.— That Pride and Indolence great- 
“ly contribute, to keep this Faculty of the 
‘ Soul unemployed.— For this Reafon, the 
© greater Part of our Species, generally choofe, 
‘ either to feize upon their Conclufions at 
© once, or to take them by Rebound from 
© others, as beft fuiting with their Vanity or 
B 3 * Lazinefs, 
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€ Lazinefs.— This will account for the flow 
€ Steps, by which Truth has advanced in the 
€ World on one Side, and for thofe abfurd 
Syftems, which at different Periods, have 
‘ had an univerfal Currency on the other.’ 
It is the juft Obfervation of the Poet, uzz. 


‘ Cuftom, that Reafon’s Foe fo oft appears, 

© Inchants whole Millions to her wide Com- 
£ mands, 

‘Lo! gaping Multitudes the Nod attend, 

§ Revere her Dictates, and her Laws defend.’ 


Henry ‘fones’s Poems, p. 15 3: 


243. Nor that Iam pleading for a blind, 
precipitate Receiving of all new Propofals ; 
this would be to run into another dangerous 
Extreme, For there are many more, im- 
proper, injudicious, trifling, new Propofals 
projected, than there are judicious ufeful 
ones. So that it is right, not to receive new 
Propofals, even tho’ they feem very ufeful 
and important, till their Reafonablenefs and 
Practicablenefs are thoroughly examined by 
competent Judges. For when we follow 
long-beaten Tracks, as we know both the 
good and bad of them, we can a& according- 


ly; 
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ly; but, in new Things, which do not pro- 
mife very great Advantages, there may be 
unforefeen Defects. On the other hand, tho’ 
the moft promifing Difcoveries may have 
fome Inconveniencies, yet they are not to be 
rejected by confiderate Perfons, who will en- 
deavour to rectify what is amifs, and alfo to 
make farther Improvements thereon, Many 
of the Difficulties are often forefeen, by fu- 
perficial Thinkers; but, to remove the Dif- 
ficulties, and to make the beft Ufe of the Be- 
nefits of Difcoveries, requires more Candor, 
Thought, and judicious Confideration, It is 
very right to. make juft Objections to new 
Propofals, that the Merit or Demerit of them, 
may be the more thoroughly examined. But 
the Objections of the Prejudiced, and of in- 
competent Judges, when they are of no 
Weight, ought not to difcourage us in the 
Purfuit of ufeful and new Difcoveries. For, 
as it is obvious to obferve, that a confider- 
able Part of Mankind do not think for them- 
felves, but run in with the Stream of current 
Opinions, it being in many Cafes for obvious 
Reafons beft for them fo to do; fo neither 
ought the Difapprobation, or Approbation of 
fuch, to be of any Weight. 


B 4 244. 














The Uses of 


244. THe Tops and Bottoms of Ventila- 
lators may be nailed with thin Laths of Board 
under the Heads of the Nails, by this means 
the Nails may eafily be drawn out without 
damaging the Boards, when the Laths are 
{plit away ; and, in order to prevent the In- 
convenience of the {welling and fhrinking of 
the Midriffs (Num. 4.) by Moifture or Dri- 
nefs, the following Method is found effe@tual, 
viz. to have Tenons of the fhort Rails, to 
reach thro’ the Mortices of the long Side- 
Rails, and to be pinned near the outer Edge 
of the long Rails, and to have a dovectail 
Faftening by means of Wedges, dipped in 
Glue, drove in at the Ends of the Tenons, 
whereby on the {welling or fhrinking of the 
long Rails fideways, thefe Rails may have 
Room to {well and fhrink inwards, on the 
Tenons of the fhort crofs Rails, on about a 
Quarter of an Inch of Space left for that 
Purpofe, between the Shoulder of the Tenon 
and the long Rail. The Pannels are to enter 
into deep Grooves, thereby to allow Room 
for their {welling and fhrinking. And as the 
Boards which cover the Tops and Bottoms 
of the Ventilators lay acrofs them, therefore 
the Sides of the Ventilators will not be either 
drawn in or puthed out, by the Drinefs or 
| Moifture 
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Moifture of the top or bottom Boards, becaufe 
Fir lengthens and fhortens very little by Moif- 
ture or Drinefs, as I have found by many 
Trials. It may be well alfo to keep the Side- 
Boards at a due Diftance, by a crofs Bar or 
Strut, fixed within from Side to Side, near 
the Middle, yet fo as not to hinder the rifing 
and falling of the Midriffs. “By which Pre- 
caution the Edges of the Midriffs may ap- 
proach the nearer to the Sides of the Venti- 
lator; and thereby they will not only convey 
much more Air, but alfo a great deal of fruit- 
lefs Labour will be faved, by preventing a large 
Efcaping of Air at the Edges of the Midriffs. 
The Ventilators may alfo be fomewhat the 
lefs, which in fome Cafes may be of Im- 
portance. ‘The Lengthening and Shortening 
of the Midriffs lengthwife will be very in- 

confiderable, becaufe the long Rails reach the 

whole Length. The Ventilators need not be 

feparated, as in Fig. 1. Phate 1. but joined 

clofe together. 


245. Brown Paper made of tarred Ropes, 
is proper for pafting oyer the Seams of Venti- 
Jators, becaufe it will not tear when the 
Boards fhrink, and probably Rats will not eat 
it. Mr, Yeoman finds it beft to nail Battings 
acrofs 
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acrofs the Bottom and Top of Ventilators, fo 
as to have them like a Door, to open, and lift 
off all together, to be fattened down with fe- 
veral Wood Screws or Hafps. He covers the 
whole Surface of the Valves with tanned 
Sheeps Leather, which ferves alfo for Hinges ; 
and finds, that, in order to abate the Noife of 
the Valves in Hofpitals, it is proper to have 
them narrow, but long. 


246. Hince Ends of the Midrifts may be 
very clofe to the Valve-board or Frame, if 
the Iron Axils be flat on one Side, and round- 
ing on the other; whereby they will keep 
clofe to the Valve-board, though moved a 
little circularly by the rifing and falling of the 
Midriff. The Axils z, c, x. Fig. 12. Plate 3. 
are to be fixed with their flat Side to the Ends 
of the Midriffs, not only with Wood Screws, 
but alfo with broad Tenons of Iron, wilded 
and incorporated into the Axils; which Ten- 
nons enter into Slits or Mortices, cut at the 
Ends of the long Rails, the Ends of which 
Rails are ftrengthened by long Iron Plates dd 
on both Sides, faftened with Wood Screws, 
through which, and the Iron 'Tenons, Iron 
Pins pats, which are {crewed faft with Nuts 
to the Staple. Fig. 13. a Section of the End 
of 
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of two Ventilators at the circular End, laid on 
each other, fhewing the Iron Rods ff the 
Staples gg, and Ends of the Midriffs ee. 


247. ‘THe upright Iron Rod gz, Ig. 2. 
Plate 1. will work up and down very freely 
ina {mall Hole, in a {quare moveable Iron 
Plate, which moveable Iron Plate is covered 
with a fomewhat larger hollow fixed Plate, 
with a wide Hole in it, 


248. Some work the {mall Ventilator, 
fig.6. Plate 1. by a long Lever parallel to 
the Midriff, one End of which is fixed at R 
to the Iron Rod R, x. the other End of this 
Lever reaching as far as to the other End of 
the Ventilator, and is fupported by an up- 
right Standard of Wood fixed on the Venti- 
lator, at the Diftance of about one third of its 
whole Length from R, whereby a like larger 
Ventilator may be worked with the greater 
Eafe, viz. becaufe the greateft Force, which 
is requifite for raifing the Midriff, will be ex- 
erted, by pufhing down the farther End of 
the Lever, which a Man can do with greater 
Fafe than he can lift up the like Weight when 
he is ina {tooping Pofture, 


249. 
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249. Numb. 16. Mention is made of the 
Heffian Bellows, or 2a Wheel ina Drum. The 
Defect and Deception of this Inftrument lies 
in this, vz. ue the Velocity and Force of 
the Air which is thrown out by the circulating 
Fans, is but in a very {mall Degree propor- 
tionate to the Velocity of the Fans, becaufe 
the Force and Velocity of that Air is only 
equal to the centrifugal Velocity given by the 
circulating Fans, n rene d into fo rare a 
Fluid as the Air is; which can be but little, 
and-is in part abated by the Refiftance of the 
ftagnant outward Air, Whereas were Water 
thrown out by fuch an Engine, the centrifugal 
Velocity of fo denfe a Body as Water, would 
bear by thirty Times a much nearer Propor- 
tion to the Velocity of the circulating Fans, 
and the proportionate Refiftance of the outer 
Air tothe rufhing-forth Water would be very 
inconfiderable. And farther, to confirm this 
Reafoning, fuppofe the Nofe of the {mall 
Ventilators, Fig. 6. Plate 1. were fixed to 
the Nofe of va Drum Bellows, and that both 
Engines were worked at the fame Time, it is 
evident that the Air which is blown from the 
Ventilators, it having no other Way to retreat, 
would be fuperior to the Force of the Air from 
the Drum, which is no more than its centri- 


fugal 
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fugal Velocity multiplied into its very rare 
Subftance ; and confequently the Air in the 
Drum would be repelled to the Centre, &c. 
The contrary of which would be the Event, 
if the Force of the Air in the Drum, and con- 
fequently its Velocity, were greater than that 
of the Air from the Ventilators. And ac- 
cordingly, on repeated Trials by feveral Ways, 
I found the Quantity and Force of the Air 
thrown out by the {mall Ventilators, Fig. 6. 
to be much greater than the Quantity of Air 
which was thrown out by a centrifugal 
Wheel, which was about feven Feet in Dia- 
meter, and about eighteen Inches wide: And 
withal, more Labour was required to turn the 
Wheel than to work the Ventilators. 


250. As to Hofpitals, where Ventilation is 
to be ufed with proper Caution, it may be 
well, efpecially in the Cafe of fome Diftem- 
pers, to draw the Bed-Curtains clofe, not only 
during the Ventilation, but alfo for a few Mi- 
nutes after each Ventilation, v7z. till the cool 
frefh Air is well warmed, and blended with 
the warm Air of the Room. 


251. Ir is well known that the foul, putrid 
Air of Hofpitals is a great Difadvantage to the 
Patients ; 
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Patients ; and this not only confumptively- 
inclined Perfons are fenfible of, but alfo thofe 
who, otherwife in good Health, are put into 
Hofpitals for broken Limbs, where they get 
the Hofpital Diftemper, which they would not 
have had in the purer Air of a private Houfe ; 
as do many alfo whofe Difeafe requires their 
long Continuance there. Surgeons alfo ob- 
ferve, that Wounds do not heal fo well in 
fuch foul putrid Air, as they will do in a pu- 
rer Air. Whereas, if the Air of Hofpitals 
ere changed every Day, Morning and Even- 
ing, for a little Time, fo as not to have Time 
to putrify, it is probable that many Patients 
would recover fooner, and that fewer would 
die in fuch purer Air ; which would have this 
further Advantage, to make the Charity of 
Fiotpitals more extenfively ufeful, by making 
Room for a quicker Succeffion of Patients. 


252. Tue firft Trial of Ventilators in an 
Hofpital, was made in the County Hofpital 
at Winchejter ; where they are fixed under the 
Floor, at the farther End of the Ward from 
the Entrance, yet fo as to be worked with 
great Eafe by thofe in the Ward, by means 
of a Lever F, G, Fig. 2. Plate 1. fixed acrofs 
the Ward between the Beds. The Midriffs 


of 
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of the Ventilators are each feven Feet long, 
and three Feet wide. The Ventilators are not 
feparate, as in Fzg. 2. but have only one com- 
mon Partition of thick Plank. The Air is 
drawn out of the Ward through a large Trunk, 
which reaches near up to the Ceiling, that it 
may not incommode the Patients with the 
Velocity with which it ruthes into the Trunk ; 
which Velocity is fo great, as to twirl faft 
round. a little Wind-mill placed at the Mouth 
of the Trunk. And in Cafes where fuch a 
Wind-mill cannot be feen by the Workers of 
the Ventilators, then the Wind-mill may be 
made to make a very fmall tinkling Bell to 
found, as was done at Newgate, when the 
firft Ventilators were worked by Hand, and 
-as is done in tindlted County Goal, with a 

yey fmall Bell. The like twirling Wind-mill 
is found to be of confiderable wen in divert- 
ing, and thereby encouraging thofe who work 
the Ventilators to perfift in working ; without 
which fenfible Amufement they are apt to be 
difcouraged from working the Ventilators; be- 
caufe, as it has been found by Experience, 
they are apt to look upon it as working to no 
Purpofe, fince they can fee no vi ible Effect 
that it has on the invifible Alr. 
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253. Txis Ward being filled with the 


Fumes of burning Pitch, they were drawn 
off, and difpelled by the Ventilators, through 
Trunks which conveyed them out into the 
open Air, in nine Minutes, notwithitanding 
the Length of the Ward is fifty-eight Feet, 
and its whole Capacity equal to 278 'Tuns. 
When the farther Door was fhut of another 
long Ward, which communicated with this 
by a long Paflage, on working the Ventila- 
tors, the Smoke was drawn down the 
Chimney of that Ward; and with ten Mi- 
nutes Ventilation the Ward was fenfibly 
{weeter. 


254. As to the Degrees of Refrigeration 
made thereby, Mr. Pratt, Apothecary, and 
Secretary to the Hofpital, fent me the follow- 
ing Obfervations, made with Farenbeit’s mer- 
curial Thermometer, which was graduated 
like that defcribed Numb. 197. which was 
hung on the Bed next to the open Door of the 
Ward, till the Mercury was got to a fettled 
Point; when, on working the Ventilators, 
the Difference was, viz. 


December 
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December 24. 
External Air above freezing 4 Deg, 
Inthe Ward - : a 
After ventilating 5 Minutes 14 
10 Minutes If 
15 Minutes 15 


December 26, 
External Air a a “vb 


in the Ward - - 1g 

After 5 Minutes Ventilation 18 
10 Minutes ~ #4019 
15 Minutes’ - ~ 16 
20 Minutes = oll oe, 


December 28, 
External Air into freezing = 2 
In the Ward above freezing 12 
After 5s Minutes Ventilation 1 


° 7 
10 Minutes a mia IO 7 
, fomething 
15 Minutes s 95 orang 
20 Minutes - = OF 


Hence we may obferve, that when, Dec. 28, 
the external Air was fo cold as to be 2 Deg. 
into freezing, and the Airin the Ward 12, that 
on 20 Minutes Ventilation the Air of the Ward 
was refrigerated 3 +. + Degrees, viz. to 8 4- +. 
And farther in the Ward from the Door, the 
Vor, Il, C Refrigeration 
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Refrigeration was lefs, and in warm Wea- 
ther the Refrigeration by Ventilation will be 
much lefs: The Degrees of Ventilation mutt 
therefore be more or lefs in proportion to the 
different Temperature of the Air as to Warmth 
or Coldnefs, Moifture or Drinefs, which will 
be beft determined by Experience. The two 
principal Times of Ventilation fhould pro- 
bably be Mornings, and-Evenings before the 
Dew falls; the firft to carry off the frowzy 
Air of the whole preceding Night, the latter 
to fupply the Ward with Store of freth Air 
for the Service of the Night. Ventilation 
will not only be of ufe to the Patients in 
any Refpects, but will alfo be very benefi- 
cial to the Phyficians, Surgeons, Apotheca- 
ries, and Nurfes, who attend them. During 
Ventilation, all or fome of the Bed-curtains 
may be drawn, efpecially in fome~ Difeafes, 
and during the colder Conftitution of the Air. 
This is what is practifed in fome Hofpitals, 
when Windows are fet open to air them. 


255. THERE are Ventilators alfo in S¢, 
George’s Hofpital, near EHyde-Park-Corner, 
whofe Midriffs are each nine Feet long, and 
four and ahalf Feet wide, They are fixed on 
the ‘lop of the Houfe, and are worked by a 

I Winds 
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Wind-mill. From the Ventilators there goes 
a Trunk, a Foot fquare in the Clear, to the 
three large Wards on the weftern Side of the 
Hofpital, which are over each other, and ex- 
tend North and South. From the above men- 
tioned perpendicular Trunk, there is near the 
Cieling of each Ward a like Trunk, which 
reaches from near the Door of the Ward to 
the farther End of it, viz. about Seventy-five 
Feet; where the foul Air being drawn into 
the Trunk, the fucceeding frefh Air enters at 
the Ward-door, and thereby drives out the 
foul Air before it; and the like Trunks are 
fixed in the Wards on the eaftern Side of the 
Hofpital. But the frefh Air muft by no 
means enter at the Windows in cold Wea- 
ther, becaufe fuch cool Air will fall precipi- 
tately down thro’ the warmer Air of the Ward, 
and thereby greatly incommode the Patients ; 
whereas by entering principally at the lower 
Part of the open Door-cafe, that Inconve- 
nience will be avoided; Or Holes might be 
made thro’ the Wall, for the Airto enter the 
Wards from the Stair-cafe ; by which means 
the foul Air at that End of the Ward will be 
drawn to the other End of the Ward, and 
thence be drawn off by the Ventilators. The 
Doors fhould be always open while the Ven- 
G 2 tilators 
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tilators are working. There are alfo Air- 
trunks to feveral lefler Wards, as alfo to'a foul 
Ward, 


256. As feveral of thefe Wards may thus 
be ventilated at the fame Time, and as the 
Change of Air will therefore be fo very gentle 
as to be in a manner infenfible; therefore the 
Ventilation may be continued much the longer, 
With great Safety to the Patients. | 


2°7, SoME are apt to think Ventilators ufe- 
lefs in Hofpitals, becaufe they can in good 
warm Weather air the Wards by opening the 
Windows, and that doubtlefs much better 
than by Ventilation; and were there fuch 
good kindly Weather all the Year round, then 
Ventilators would be ufelefs. But fince, for 
the greateft Part of the Year, the external Air 
is too cold to be admitted in at Windows, be- 
caufe it is a well-known Truth, viz. that cold 
Air admitted into the upper Part of a warm 
Room, being f{pecifically heavier, falls pre- 
cipitately down thro’ the warmer Air. And 
this it muft doubtlefs do in the warm Wards 
of an Hofpital, fo as to incommode and en- 
danger the Welfare of the Patients; befides 
that, the Indraft of Air at open Windows will 
bg 
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be much greater than what comes in by the 
more gentle Method of Ventilation: Befides 
this further great Advantage, that the frefh Air 
drawn in by Ventilators, principally enters the 
Wards at the lower Half of open Door-cafes, 
as is plain to be feen by holding a lighted 
Candle at the lower and upper Parts of an 
open Door-cafe ; or elfe the frefh Air may be 
conveyed into fome Wards, by Trunks placed 
near the Floor,. as is done with good Effee - 
in 32 Chambers ‘in the Small-Pox Hofpital at 
Sir ‘Yohn Oldcajile’s:; t has been faid, that 
fome Hofpitals ftand in fo open and aity a Si- 
tuation; that they have no Occafion for Ven- 
tilators; yet it 1s well known, that notwith- 
ftanding Ships at Sea ate in fo airy a Situa- 
tion, that Millions of People have loft their 
Lives there by the Foulnefs and Putridnefs of 
the Air in Ships; which Inconvenience is ef- 
feftually prevented by Ventilators, as is now 
fully proved by repeated Experience in many 
Ships, which the People on board are fo fen- 
fible of; that they work the Ventilators with 
Eagernefs, 


268. Takre are Ventilators alfo fixed in 
the County Hofpital at Northampton, which 
ventilate three Wards over each other: they 


' 3 are 
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are fixed to the Cieling of the middle Ward to 
fave Room, and are worked in the upper Ward 
by a Bed-fide. ‘They are fourteen Inches deep 
in the Clear within, and their Midriffs fix Feet 
long, and three Feet nine Inches wide. They 
have not wanted any repairing in ten Years, tho’ 
worked conftantly three or five times a Day. 


259. Tue lower Ward contains 125 Tuns 
of Air, the middle Ward 313, and the up- 
per Ward about 230 Tuns. Small twirling 
Wind-mills may be fixed in each Ward, 
where the Air is drawn into the neve 
Trunks of the Ventilators; which are found 
to be of ufe, not only to divert and amufe 
thofe who work the Ventilators, but alfo to 
let the Patients in each*Ward know that they 
have their due Proportion of Ventilation. 


260: Tue Ventilators are fixed in an Hofpi- 
tal at Brijlol in a different Manner from any 
of the above mentioned, vzz. one of the large 
Ventilators, Fig. 2. is placed in an inverted 
Pofition directly over the other, leaving a void 
Space between them of about 20 Inches 
Depth ; in which Pofition the Iron Rods R, 
z,ate worked up and down by a Winch, 
which has two crooked Cranks in its Axil, 
07 
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ik? 
to which the Rods are fixed. But as by this 
means the Motion of the Rods is very obliques 
it was therefore neceflary to have the Holes 
at 22 very large, and confequently requifite to 
have leathern Bags nailed round the Holes 
zzat one End, and tied td the Bars at thé 
other End. This Manner of fixing Ventila- 
tors may be commodious in Places where theré 
is not convenient Room for the other Man-« 
net of placing and working them; but then 
they require fomewhat the greater Force to 
work them, on account of the great Obliquity 
of the Rods, 


261. In the Year 1752, a Pair of double 
Ventilators were put into an Hofpital for the 
Small-Pox at Sir Yobn Oldcafile’s, near Lon- 
don. ‘Their Midriffs were feven Feet long, 
and three Feet wide. The Houfe was four 
Stories high, with Galleries on every Floor, 
on each Side of which were four Chambers, 
with vacant Spaces in the Middle, in which 
there was a Chimney. In the Middle of one 
of thefe Galleries the Ventilators were fixed 
up to the Cieling, where the Lever was com- 
modioufly worked up and down by means of 
long Iron Rods fixed to it atF and G, F7g. 2, the 
lower Ends of which Rods were fixed to (hort 

C 4 Levers, 
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Levers, one End of which worked on Iron 
Pins fixed in the Sides of the vacant Space 
where the Chimney was. By means of Trunks 
branching from the larger perpendicular ones; 
all the thirty-two Chambers were ventilated 
in their Turns, wz. the eight Rooms of a 
a Gallery at a Time, by having the foul Air 
drawn with a cautious Hand thro’ a Hole four 
Inches f{quare, near the Cieling of each 
Room, in which were two Patients, the 
frefh Air entering thro’ a long Trunk under 
the Bed on the other Side of the Room; which 
Trunk is full of fmall Holes, efpecially at its 
farther End, thereby not only to prevent the 
Inconvenience of a large Stream of Air in one 
Place, but alfo to convey fome of the frefh 
Air to the farther Side of the Room,, and by 
that means impel all the foul Air foas to have 
it drawn out. The foul Air is conveyed by a 
Trunk thro’ the Roof of the Houfe,.in a 
Valley, where the upper Part of the Trunk 
is turned horizontally, to prevent the Entrance 
ef Rain. In cafe it may not be proper to 
ventilate any particular Wards, there isa Valve 
to prevent the drawing out of any Air. The 
Midriffs were feven Feet long, and three wide. 
There are now many more Chambers aired by 
the 
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the fame Ventilators. This is no Annoyance 
to the Neighbourhood. 


262. Tuts Ventilation caufes the Hofpital 
to be in a manner as {weet as a private Houfe. 
And it is obferved, that fewer by more than 
ene Third die, fince the drawing the foul 
putrid Air out of the Chambers by Ventila- 
tion; and it is reafonable to think, that the 
Danger of fo putrid a Diftemper as the Small- 
Pox is, will be much greater in a foul putrid, 
than in a purer Air. The good Effect of 
this Method, will probably lead to the not 
keeping the Chambers of the Sick very clofe 
in private Houfes. 


262. As Ventilators were firft fixed in W7n- 
ehefter Hofpital, fo were they firft ufed in that 
Goal, which are found to be of great Benefit 
to the Prifoners, in freeing them from the 
intolerable Stench of a foul, clofe, putrid Air, 
by often drawing it off, and introducing frefh: 
Air. They are fixed up tothe Cieling of the 
Debtors Room, as well that they may be out 
of the Reach of the Prifoners to damage them, 
as alfo that they may take up none of their 
Room ; where they are worked by the Lever 
F,G, which is placed near a Wall, thereby 
venti- 
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ventilating both the Debtors Room and the 
Criminals Dungeon, or Night-Room. The 
Prifoners enjoyed good Health for more than 
two Years after they were fixed there, wiz. 
till two Fellows from Reading Goal, who had 
the Goal Diftemper, firft gave it to a Man 
who fhaved them ; and fome time after eight 
more were feized with it, who were all in 
the famre Day-Room, in which the Felons 
had been till they were executed; and no 
more than thofe eight were ill of that Diftem- 
per for a long Time after: An evident Proof, 
that the Felons brought the Diftemper there. 
The Goal Diftemper is of fo infeCtious and 
peftilent a Nature, that it is well known, by 
many Inftances, to have been carried a great 
Way in the frefh open Air; and may well 
therefore infect in clofe Prifons, notwithftand- 
ing the Wardsare ventilated to fuch a Degree, 
as very fenfibly to refrefh them. Yet it is 
very probable that the like Degree of Venti- 
lation, might effectually prevent the Breeding 
of Goal Diftempers, which are chiefly oc- 
cafioned by a high Degree of Putrefaétion of 
foul, long-confined, ftagnant Air. Thus Silke 
Worms are deftroyed by their own Stench. 
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263. Ir were therefore to be withed, that 
the Prifoners which are removed from un- 
ventilated Goals, to thofe which have Venti- 
lators, were carefully kept in feparate Wards, 
till Ventilators are put into all Goals. For, 
tho’ Ventilation will effectually prevent the 
firft Breeding of the Goal-Diftemper, yet it 
will not cure it, nor prevent its {preading In- 
fection, Which fhews how reafonable it is 
to have all Goals thus ventilated, thereby to 
prevent the Breeding of that peftilential in- 
fectious Difeafe, called the Goal-Diftemper. 


264. Many are apt to think, that there 
is no Occafion for Ventilators in thofe Prifone, 
which have an open Area or Court, for the 
Prifoners to air themfelves in. But this is a 
great Miftake: For there are many Inftances 
of the Goal-Diftemper’s being bred, and de- 
ftroying many in Goals with open Courts. 
This was frequently the Cafe in the Savoy, 
before Ventilators were fixed there to change 
the foul putrid Air of the Wards. And in 
the Fleet Prifon an hundred died of that Dif 
temper in the Winter, between the Years 
1753 and 1754, notwithftanding there 1s a 
large Area. And it is notorious, that Millions 
of Mankind have been deftroyed by the noxt- 
ous 
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ous putrid Air in Ships, and this notwith- 
ftanding they have the Advantage of Plenty 
of very pure Air to breathe in, whenever 
they come upon the open Deck. Thefe 
daily Inftanees fully prove the great Import- 
ance of refrefhing the foul Air in Prifons; 
Ships, Ge. 


26s, Dr. Pringle, in his ingenious Od/er- 
vations of the Nature and Cure of Hofpital 
and Goal Fevers, fays,; ‘'That there is no Se-= 
¢ curity from the Diftemper at Trials, tho’ 
¢ none of the Prifoners are aétually ill of the 
* Diftemper ; for, befides that 1t may be in 
< the Blood for fome Time, without any ap- 
¢ parent Symptoms; even tm an healthful 
€ State, the Danger is little lefs, from the 
¢ Cloaths. Which he propofes to have burnt. 


266. By Order of the Right Hon. Henry 
Fox, Efq; Secretary at War, Ventilators are 
fixed under a Guard-bed in the Savoy, whofe 
Midriffs are eight Feet long, and five Feet 
broad ; with thefe, five Rooms are ventilated ; 
three always, and fometimes four at a Time. 
The Air-Pipes draw Air from under the 
Guard-beds; Grate-work Paflages being 
tnade thro’ the Fore-front of the Beds, at 


air 




































VENTILATORS, a9 


an oblique diftant Pofition from the Mouth 
of the Pipes, thereby to prevent the Indraft 
of any Thing the Soldiers may out of Diver- 
fion put there. And, for the fame Reafon, 
one of the Air-Pipes which goes down thro’ 
the Boards of the Floor to a Room below, 
does not go dire@ly thro’ the Cieling, which 
is opened at about two Yards Diftance from 
the Air-Pipe. 


267. Mr. Hayward, Matter of the Savoy 
Prifon, has always been very careful to have the 
Wards fcraped and {wept every Morning ; for 
he obferves that the Dirt of their Shoes much 
increafes the Stench and Foulnefs of the Air, 
Yet, notwith{tanding this his Care to keep the 
Rooms clean, when there were many Prifo- 
ners, they were apt to be fickly, and to get 
the Goal-Diftemper, for want of changing 
the foul, ftagnant, putrid Air. The doing of 
which, by means of Ventilators, has made 
thofe Wards fo healthy, that in the Year 
1749, of 200 Men but one died, and he of 
the Small-Pox. And in the Year 1750, of 
240 which were there three Months, but 
two died. In the Year 1751, none died: 
And, in the Year 1752, only one old Perfon 
died, Whereas, before the Ventilators were 
| put 
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put up, there often died 50 or 100 of the in- 
fectious Goal-Diftemper. And this, notwith- 
ftanding they have a paved open Court to 
walk in, which was wathed thrice a Week in 
the Evening, and the Wards~as often in the 
Morning in warm Weather, and every 14 or 
20 Days in cold ‘damp Weather. But, be- 
fore Ventilation, the foul Air of the Wards, 
which became putrid by long Continuance, 
being not frequently changed for frefh Air, 
was infectious and deadly. ‘This probably 
occafioned the Goal-Diftemper there in the 
Year 1757; one of the large Wards having 
no Ventilation, whence the Infection might 
f{pread. And what contributes the more to 
the prefent Healthinefs of the Place, is, that 
Mr. Hayward, the Mafter of the Prifon, con- 
tinues with the fame Care and Zeal to keep it 
clean. And, the more effectually to cure the. 
Wards of any Infection, he burns, as I defired 
him, every fix Weeks, two Pounds of Brim- 
{tone in the larger Wards, and a Pound in the 
{maller Wards. And Mr. Akerman, the 
Keeper, informed me that the W ards in 
Newgate are cleaned every Week; a laudable 
Example that ought to be practifed in Goals ; 
but one of the Wards having no Ventilators, 
and the Place being crowded with Men, the 
Goals 
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Goal-Diftemper was bred in the very hot 
Summer of the Year 1757, which was pre- 
vented from {preading, by removing the Sick, 
and purifying the Wards with the Fumes of 
burning Brimftone and Vinegar. If fome 
Trunks were put up for the foul, hot, light 
Air, to pafs off thro’ the Roof, it would pro- 
bably be an effectual Means to prevent 
that peftilential deftruGive Diftemper from 
Breeding. 


268. VENTILATORS were fixed in New- 
gate, by Order of Sir Richard Hoare when 
Lord-Mayor, which ventilated five principal 
Wards where the Women were. It was ob- 
fervable that the Prifoners were more healthy, 
and confiderably fewer of them died, for a 
Year, during which thofe Wards were venti- 
lated; which are but Part of the Apartments, 
in which there are often a great Number of 
Prifoners. And the greateft Part of thofe 
died, when many fickly Prifoners were 
brought from other Goals to Newgate, to 
attend the Seflions, 


269. Bur as this falutary Ventilation, In 
eget with Mens Hands, was afterwards 
eglected, in the Year 1752, in the Mayor- 
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alty of Mr. Alderman Winterbottom, the 
Lord-Mayor and Aldermen came to a Refo- 
lution to have much larger Ventilators fixed 
in Newgate, to be worked by a Wind-mill, 
An Affair which I had much at Heart, as be- 
ing a laudable Example, not only to the reft 
of the Nation, but alfo to other Nations, par- 
ticularly France, where the Duke de Neailles 
defired me, by his Librarian Monf. Mazeas, 
of the Society of Navarre, and ¥.R.5. to 
fend him an Account how it was done; that 
as far as in him lay, he might promote the 
having the fame done in the Prifons of 
France. 


270. bh, (Fig. 19.) the Midriffs of the 
Ventilators are each nine Feet long, and 
four and a half wide. Two Pair of thefe 
Ventilators are laid on each other, (as in Fig, 
13.) abcd, The Midriffs of both Ventila- 
tors are moved up and down by the flat Iron 
Rods e f; which have a Joint at /, where 
they are fixed to the Midriffs, then pafling 
thro’ the upper Part of the lower Ventilator, 
and thro’ the Bottom of the upper Ventilator, 
and alfo thro’ an Iron Plate at z, about.three 
Inches fquare; this Plate to be covered by 
another broader Iron Plate, which is to be 
{crewed 
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{crewed faft to the Bottom of the upper Ven- 
tilator: This upper Plate has a wide Hole in 
its Middle, to give room for the Iron Rod at 
g to move fideways to and fro, with the under 
Plate, the Hole of which exaétly fits the Iron 
Rod, by which means no Air can efcape ato; 
and the like Plates are at 7, which is the Top 
of the Ventilator: At fg, are Joints, where 
the Iron Rods are fixed to the Midriffs ; by 
this means both Midriffs are moved up and 
down at the fame Time. And the Iron Rods 
of both Sides of the Ventilators being fixed 
to one common Lever at ee, all the four 
Midriffs are thereby alternately worked up 
and down at the fame Time. 


270. Tue circular Ends of the Ventilators, 
as well as all other Parts, are faftened with 
Wood Screws dawbed with Greafe to prevent 
their rufting in the Wood, fo that any Part 
can be taken off commodioutly, to rectify any 
Failure in them. 


271, vuUU xxxx are the Valve-holes, 
which are 23 Inches long, and fix and a half 
Inches wide. The Valves are covered with 
Buckram glued on them, for their greater 
Strength; and if fome Linfeed-oil is mixed 

D with 
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with the Glue, it will prevent its foftening 
with moiftt Air. The Valves move on Lifts 
of tann’d Sheepfkin, and fall on Lifts of 
woollen Cloth naile? round the Valve-holes, 
to break the Force of mers Fall, and better 
to prevent the Efcape of 
272. A very large Nofe, (Fig. 20.) is 
fixed with Iron Hooks £& to the Ventilators 
11, which Nofe is divided into ti 
The middle or largeft of thele Spaces, mm, 
receives. all the foul Air which is blown into 
it,, from the eight middle Valves x x x x, 
(Fig. 19.) whence it pafles through a Trunk 
tt, fixteen Inches wide, up through the 
Leads of Newgate, into the open Air. The 
'Fop of this Trunk is covered with Weather- 
boards to keep the Rain out; the middle 
fo as to open outwards. 


yiarks THe two other outer Spaces or 
ions of the Nofe pp, receive the foul 
Air, etd is drawn into them, from the 
feveral Wards, through the Trunks pp, and 
affes off into the Ventilators, through the 
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eight outer Valve-holes, vuv, (Fig. 19+) 
whofe Valves are hun 1@ fo as to. open inwards. 
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3 d 
proper to ventilate or not ventilate the feveral 
Wards in their Turns; fo, in order 

the Spoiling the Midriffs of the Ve a 


for want of Su; ply of ae when all the 
L 


Trunks may ha ippen to 
to 


Oo or 


Et ~7 


therefore requifite to have’ two Holes cut in 
the outer Noftrils or Partitions of the Nof, 
at 22, (Fig. eur each Hole to be 18 oTRENes 
long, and ro Inches broad or high, and 12 
Inches deep, and to have thefe Holes covered 
with Boxes, 20 Inches long, and 14 Inches 
wide, to be faftened with fliding Fillets like 
Drawers. ‘The Bottom of each of thefe Boxes 
‘to be a large moveable Valve, opening up- 
wards, and towards the Ventilators. Thef 
a be called {niffling Valves, becaufe they 
e to be made of fuch a Weicht, as too 
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nee when all the Trunks to the aaa Wards 
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a {trong iron Plate is fixed to that Rail, and 
for the fame Reafon the Iron Axle-tree at the 
other Hinge-end of the Midriffs is fix’d with 
Clams or Claws to the Ends of the long 
Rail. 


276. THE Lever which moves the Midriffs 
up and down is ftrong, and fourteen Feet long, 
that the Ventilators may the more eafily be 
worked by Men, if needful in long calm 
Weather. 


277. A Weight equal to the Weight of the 
Tron Rod, which reaches from the Crank of 
the Mill’s Axle-tree, down to one Arm of the 
Lever of the Ventilators, is fixed on the op- 
pofite Arm, thereby to take off the Refiftance 
of the Weight of that Iron Rod to the Motion 


of the Mill. 


278. Tue Ventilators are about 18 Inches 
deep in the Clear, thereby to allow for the 
Thicknefs of the Midriffs; and that they 
may not ftrike againft the Top and Bot- 
tom of the Ventilators, which would fpoil 


them. 


279. 
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279. Tuese Ventilators are fixed in an up- 
per Room of Newgate, in order to be near the 
Windmill on the Leads, which works them. 
From each of the outer Noftrils there goes 
a Trunk, which are 12 Inches in the Clear 
within-fide ; thefe Trunks pafs along on each 
Side of the open Area over the Gate-way, but 
at fome Diftance from the Sides of the Area. 
And then defcend through all the Floors as 
far as a little below the Cieling of the Ground- 
Rooms; and are covered with plate Iron 
within the Reach of the Prifoners. 


280, From thefe defcending Trunks, leffer 
Trunks, fix Inches fquare within, branch off 
near the Cieling of every Room. Thefe 
branching Trunks may be larger or {maller, 
according to the different Sizes of the Wards, 
and alfo in proportion to the greater or 
leffer Numbers of Prifoners that are ufually 
there. 


281. Tuese branching Trunks are to ex- 
tend more or lefs into the feveral Wards, in 
fuch manner, that when the foul Air is drawn 
out of any Ward, the frefh Air may enter on 
the oppofite Side ; and by that means drive 
all the foul Air out before it. And in cafe 

ae there 
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there are feveral Inlets for frefh Air on op- 
polite Sides of the fame Ward, then the 
Trunk reaches to the Middle of the Cieling 
of fuch Ward. 


262. And that many Wards may be venti- 
jated at the fame Time, there are fliding 
Shutters with long Handles, which flide up 
and down in Stapieg® in order not only to 


ventilate feveral Wards at a Time, by partly 
clofing the fide o ges but alfo wholly to 
fhut up the Trunks of fome Wards, while 
others are ventilating. The Handles of thefe 


Sliders are locked fafl, that it may not be in 
the Power of the Prifoners to fhut or open 
q 


them. In order to find out in what ‘Propor- 
tion to clofe with flidine Shutters the Trunks 
q. 


of the feveral Wards that are to be ventilated 
at the fame Time, it will be needful at firft 
to tie a lighted Candle at the End of a Pole, 


and hold it at the Mouths of the Trunks, 

thereby to make fome Eftimate of the Qu 

tity of foul Air that_1s drawn into the Bic 
ip: 


Trun| KS, 


83. Anp when the upper Floors are 
ventilating, the Air is hindered from being 
drawn out of the lower Floors, either by 


fhut- 
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fhutting all their Trunks, or bya fliding 
Iron, which fhuts the defcending ’ 
the Floor of the loweft of ce 
are ventilated. \ But when the Wards of the 
lower Floors are to be vent slaved, then all the 
Side-branching Trunks of the HPPA Floors 
are to be fhut, that the whole Effe@ of 
Ventilation may be in the Wards of the lower 
Floors. 


Trunk, near 
q> 
ik 


ooms that 


the Wards may be 


05 
—" 
ad 


284. By this means, 


ventilated in their Turns, in fueh Proportion 
as fhall by Experience be found moft con- 


28¢. Axx thefe fliding Shutters have large 
Figures, viz. 1, 2, 3, @c. painted on them ; 5 
that by thefe Numbers they may more eafily 
be defcribed, and referred to, in the feveral 
Directions for andletig the feveral Wards. 
286. In the Cafe of a Prifon that is built 
with an open Area or Court.in the Middle ; 
the Side of the Prifon which is oppofite to 
the Side where the Ventilators are, may com- 
10dioufly be ventilated in its Turn, by having 
a round brick Air - gutter under - ground, 
D 4 through 
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through which the foul Air of thofe Wards 
may eafily be drawn. 


237. In leffer Prifons the Ventilators néed 
be but one half of thefe in Newgate, which 
may eafily be worked by men; as is found 
by Experience in feveral Prifons and Ho- 
{pitals. 


on Newgate to work the Ventilators; 


Plate IV. Fig. 21. 


268. As this Mill is defigned and con- 
trived to move with a fmall Degree of Wind, 
and withal to obtain a fufficient Power in a 
{mall Compafs, I thought it requifite to give 
a Draught and Defcription of it. Fig. 21. ¢. 
is one of the Crofs-trees which fupport the 
Mill-poft d, and the Spurs or Braces ee; 
which Crofs-trees reft on the Blocks a, where 
they are fixed to the Floor they ftand on, by 
ftrong Iron Bolts, {crewed faft under the 
Floor, 4, the Crown-tree, to fteady the Iron 
Rod that paffes there through Brafs Collars, 
which are contrived fo as to {crew clofer to- 
gether as they wear away. d is the main 
aaken Poft, which is bored hollow for the 
Tron 
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Iron Rod 4 to pafs through from the Crank 
of the Iron Axle-tree 7. f is the Girdle on 
which the turning Frame g 2 moves; on this 
Girdle lies a broad circular Iron Plate; on 
which the Brafs Friction- wheels have their 
Bearing, and thefe Wheels are fo placed at 
different Diftances as to turn on different 
Parts of the Plate, and thereby fave its wear- 
ing all in one Circle. Thefe Wheels are three 
Quarters of an Inch thick, and five and half 
Inches in Diameter; their Iron Axle-trees are 
an Inch thick, and move in Brafs Collars. 
g, n, is the turning Frame which carries the 
Axle-tree 77, and the Sails /4, which are 
turned fo as always to face the Wind, by the 
Vane b. gr, the double pricked Lines, are 
Iron Braces, which are faftened at each End 
with Iron {crew Bolts to keep the Frame from 
wracking. 2 is the Crank, which is fix and 
half Inches Jong, and therefore gives a Stroke 
of thirteen Inches: but the lower End of the 
Iron Rod x is fixed to the Lever of the Ven- 
tilator, Fig. 19. at fuch a Diftance from the 
Centre of its Motion, as to raife and fall the 
Midriffs fifteen Inches ; there are Brafs Collars 
at the Joining of the Iron Rod to the Crank, 
and alfo at the Bearings of the Axle-tree, 
which Collars are fcrewed nearer and nearer 
as 











A.2 The Usus of 


as they wear away. The Iron Axle-tree ex 
tends forward about two Feet and half ead 
the Face of the Sails, from the Extremity of 
which, s, eightIron Braces. //, goto each 
Arin, to. which An are faftened by Iron 
{crew Bolts, which bind them and the Iron 
Circle of pricked Lines m m, in Fig. 22. fatt 
; the Diameter of this re Circle is 
fix oi The Sweeps or Arms of the Mill £4 
are feven Feet three Inches long, They are 
morticed into the Knave or Drum y y.. And as 
an Angle of 55 Degrees is found, both by ma- 
thematical Calculationsand by Experience,with 
a {mall Win. dmill placed before the Nofe of 
my Ventilators, to be the Degree of Weather- 
ing, as Millwrights call it, or the Angle or 
oblique Pofition of the Sail to the Wind, for 
obtaining the greater Force, fo an Angle near 
that, So of 60 Degrees, has been fointud by 
Experience of the right honourable the Earl 
of Northumberland, as he informed me, to do 
very well in fuch {mall Mills. But in common 
Mills, with very long Arms, the Obliquity of 
ne Sails ought to be lefss elfe their great Ve- 


t! Oo 

locity will, in ftrong Winds, caufe a counter- 

acting Force at the Back of the Sails: In order 

toa avoid this Inconvenience Mr. Cowper very 
ightly propofed, not to All up the whole 
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{ 
oF al bout fix Hates Breadth ‘ etween the Sails, 
as iS creates in the Sails mm, Eg. 22. 
that the direct Current of the “Wind as i 
pafied through there, might carry along with 
it, and give a Turn to the Courfe of the 

Vind, which elfe, being drove obliquely 
from the Face of the preceding Sail, would 
thereby be drove to act on the Back of the 
following Sail, and thereby abate the Force 
and retard the Motion of the Mill 


89. 2 (Fig. 21.) is the Brake-pole; and 
the fingle pricked Line ¢ at the End of it, is 
the Sword which is to clafp round the Nave 
to ftop the Mill, by pulling the Rope w which 
is cipreiiee d by the fcroll Line. oo is the Bot- 
tom Shere-tree of the Turning-frame. p ex- 
prefies the Manner of {crewing the Brafs Col- 
lars of the Axle-tree nearer na nearer as they 
wear away. 


290. Mr. Barty has contrived to prevent 
a Corn Mill from going too faft, and more 
equably, by a fixed Sail, like an Apron, 
faftened in Front under the Axle-tree, and 
acting on a Lever of great Purchace, fo as to 


prefs on the Friction-wheel, ,by a {mall Roller 

























greafed, in proportion to the Strength of 
the Wind. 





291. Tue Noxioufnefs of the putrid Air 
in unventilated Goals, may be feen in the 
following Account, which was drawn up by 
Dr. Pringle, viz. 


An Account of feveral Perfons feized awith the 
Goal Fever, by working in Newgate, and 
of the Manner by which the Infection was 
communicated to one entire Fanuly. 


292. Havine lately had an Opportunity 
of feeing feveral Cafes of the true Goal Fever 
arifing from the Goal itfelf, I thought it 
would not be improper to lay before the So- 
ciety a thort Account of the Manner in which 
thofe Perfons were feized; the chief Symp- 
toms and Progrefs of the Difeafe, with fome 
Remarks upon it, in order further to illuftrate 
what I have advanced * elfewhere, concern- 
ing the Danger arifing from foul Air, and the 
Agreement of this Diftemper with what has 
been called the Fever of the Hofpital, or 
more generally, a malignant or pedftilential 


Re OT ° 
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293: 


* Obfervations on the Difeafes of the Army. 
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293. In the Month of Odfober 1750, a 


Committee of the Court of Aldermen was 
appointed to enquire into the beft Means for 
procuring in Newgate fuch a Purity of Air, 
as might prevent the Rife of thofe infectious 
Diftempers, which not only had been de- 
fiructive to the Prifoners themfelves, but 
dangerous to others, who had any Communi- 
cation with them, and particularly to the 
Courts of Juftice upon the Trial of Male- 
factors, whereof a fatal Inftance had occurred 
that Year at the Seffions held in the O/d- 
Bailey. 


294. THE Rev. Dr. Hales and I being con- 
fulted by the Committee upon the Point re- 
ferred to them, and having vifited the Goal 
in Company with thofe Gentlemen, it was 
then agreed that, confidering the Smalnefs 
of the Place, in proportion to the Number 
of the Prifoners, it would be proper to make 
a farther Trial of the Ventilator, and to have 
it worked by a Machine in the Manner of a 
Windmill, to be erected for that Purpofe 
upon the Leads of Newgate. 


295. Tue Scheme was laid before the 
Court of Aldermen and approved of, but not 
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put’ in Execution till near two Years after. 
Por on the rith of Fuly 1752, Dr. Haks 
acquainted Dr. Knight and me, that feveral of 
the Tubes were finifhed, and that the Ma- 
chine had been going about fix Weeks; 
wherefore being defirous to fee the Effects, 
he had appointed Mr. Szzdds, the eres ter 
nployed in that Work, to meet him at Nez 


3 1 Hh 
gate, and defired us to g0 along with * abe 
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We went accordingly, and having vifited 
7 
f the Wards. we were all 
feveral of the Wards, we were all of us very 


Ne ff > 3 at {\ t at AQ r “2 ‘ K & fh 

fenfible, that fuch as were provided with 
3 
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ventilating Tubes, were much lefs offenfive 
Ye eS ATA j > 

than the reft that wanted them; and Dr, 

yerceive Q ifiderable | 
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we 
os 


ne Air of the whole 
Goal fince the Time we had been firft there 
with the Committee. Some of the Wards 
were fo free from any Smell peculiar to fuch 
Places, that I am perfuaded, were Dr. Has’ 

Defign compleated, and a Perfon en 


‘ 1 | oi "ey t 3 
to reguiate the Sliders of the Tubes, and to 
t 9 . A ° e : 

keep the Machine in order; the ufual bad 
rom foul and crowded Goals, 


] 
na tae meafure,' if not wholly, be 


eee a acy 98 
mignt 1 
| 
pi reven nte d 1 that t lace. 


296. 
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in which they ufually flept. Both Places 
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feemed at that Time well aired, thouch the 


latter was clofe, and, if I miftake not, without 
either Window or Chimney. The Prif 
informed us, that before this War 
the Tubes, this fleeping Place had 
offenfive, but that foon after it became {weet 
and though upon the firft Working of the 
V raatilatae they had been more fickly than 
before, they foon recovered their Hea and 
had preferved it ever fince. Now from this 
Account we muft not infer that any Danger 
will arife from a fudden Change of bad Air 
for good, fince this Accident may be better 
accounted for, from another Circumftance we 
were then likewife told of, uz. that this 
Ward of the Women had been fupply’d by 
a ventilating Tube before thofe in the lower 
Story, where the Air being in a more cor- 


rupted State, it had paffed from thence through 
the Seams of the Floor, and othe Pate 
to replace that which was drawn off by the 
‘Tube in the Ward above: but that after the 

fit of the 


bad Air was exhaufted, the Be: 
frefh Air foon appeared by the 
of the Prifoners. 
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297. Bur as it was not my Defign in this 
Paper to fet forth all the Advantages that may 
be expected from the Ventilator, I fhall leave 
that Subject to be treated of by the Inventor 
of it, and fhall only take notice, that the 
Tubes from the feveral Wards, uniting In one 
great Trunk, convey all the putrid Steams by 
that Channel into the Atmofphere, through 
a Vent made in the Leads of Newgate.— 
Though the Wind was moderate during the 
Time we ftaid, yet we obferved that the Ven- 
tilator threw out a confiderable Stream of Air 
of a moft offenfive Smell. 


298. Berore we parted, Mr. Srzdds in- 
formed us, that Clayton Hand, one of his 
Journeymen, whilft he was employed in fet- 
ting up the Tubes, was feized with a Fever, 
and. carried to St. Lbomas’s Hofpital, after 
lying fome Days ill at his own Houfe; where- 
upon apprehending that this Man’s Sicknefs 
might be owing to the Air of the Goal, and 
Dr. Knight and I having the Curiofity a few 
Days after to go to St. Thomas’s to make the 
Enquiry, we found the Patient fitting in one 
of the Courts, recovered of his Fever, though 
ftill weak, and had the following Account 
from himfelf. 

299. 
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299. He faid, that upon firft finding him- 
felf indifpofed, he had left off Work for fome 
Days, but upon growing better he had re- 
cutie to Newgate. ‘That foon after happen- 
ing to open one of the Tubes of the old Ven- 
tilator, which had ftood there for three or 
four Years, fuch an offenfive Smell iffued 
from it, that being immediately feized with a 
WNaufea and ficknefs at his Stomach, he was 
obliged to go home, and that the Night after 
he fell into a Fever, in which he 19 about 
eight Days before his Friends carried him to 
the Hofpital. That becoming foon delirious, 
he recollected no other Symptom fucceeding 
thofe mentioned, befides frequent pereBig| 
to vomit, a trembling of his Hands, and a 
conftant Pain in his Head. ‘This Man had 
taken no Medicine before he came into St. 
Thomas's, and fince that Time was attended 
by Dr. Reeves; but as that Gentleman was 
not then prefent, we were informed by the 
Apothecary, that Clayton Hand had been ad- 
mitted in the advanced State of a continued 
Fever, attended with a great Stupor and a 
funk Pulfe; and that the Fever had not left 
him till feveral Days after his Admiffion.— 
The Nurfes Account was, that he had all 
along lain like one ftupified, and that after 
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the Fever went off, he had continued for 
fome time very dull of Hearing. We could 
learn nothing certain about the Duration of 
the Fever, but from what the Patient and his 
Attendants told us, we collected that he muft 
have been ill between two and three Weeks. 
So that from all thefe Marks we made little 
Doubt but this Perfon had been ill of the 
true Goal Diftemper, and were confirmed 
in our Opinion by the following Circum- 
{tance. 


300. In Company with the Convalefcent 
was one Thomas Wilmot, another of Mr. 
Stibbs’s -Journeymen, who had _likewife 
worked in Newgate, and whom we remem- 
ber’d a few Days before to have feen in that 
Place, very active and in perfect Health. This 
Man told us, he had come to fee his Com- 
panion, but as he apprehended himfelf in 
Danger of falling into the fame Fever, he 
fhould therefore be ¢ glad OF ot our Advice. Upon 
Examination we found his Tongue white, his 
yat he complain’d of a Pain 


Pulfe quick, and th: 
and Confufion of his Head, with a Shaking 
of his Hand is, and a Weaknefs of his Limbs. 


He faid his Diforder had come on gradually 


aie 


fince the Time we faw him in Nez weate, but 
that 
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that he was then fo very ill he could work 
no longer. From which Account it appear'd 
to us, that this Man had alfo catched the In-= 
fection, but as the Fever feem’d not to be quite 
jeune we had hopes of ftopping its Pro- 
grefs: and with this View we advifed him to 
take a Vomit, and on the following Night a 
Sudorific. He followed the Prefcription, 


and the Effeéts -thall afterwards be men- 
tioned; 


301. Arrer Wilmot had told us his own 
Cafe, he informed us of the Indifpofition of 
three more of his Companions, who had all 
been employed by Mr. Szzds in Newgate : 
Whereupon we took their Direct ons, vifited 
them, and found them all ill of the Goal 
Diftempers 


302. THE firtt was Michael Sewel; who 
lodged in the Swan-Yard, near Ne ewgate. 
This Man had been ten Days confined to his 
Bed, without taking any Medicine. He was 
then delirious, and had the petechial Eruption< 
But obferving that he lay in aclofe ill-aired 
and dirty Room, without any Attendants but 
his Wife, then fuckling a Child, we believed 
he had no chance to recoyer where he was, 
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and therefore recommended his Cafe to Mr. 
Stibbs, who procured his Admiffion that Day 
into St. Thomas's Hofpital, where he alfo re- 


covered. 


303. Tue fecond was Adam Chaddocks, 
who lay at a Green-thop in the Li/tle Old 
Baily. He was taken ill on the fame Day 
with the former, and had ufed no Medicine. 
He had likewife the petechial Spots upon his 
Breaft and Back, and though he was not al- 
together infenfible, was affected with a Stupor, 
attended with a funk Pulfe, and other Symp- 
toms of the Diftemper. His Landlady, who 
took care of him, informed us, he had been 
troubled with Reachings to vomit, and a 
Head-ach from the Beginning, and that for 
fome Days paft, he had been ferzed with a 
Loofenefs, and that his.Stools were very of- 
fenfive. As the Room this Perfon lay in was 
large and well air’d, we did not think it ne- 
ceflary to remove him, but recommended him 
to the Care of Dr. Pate, Phyfician of St. Bar- 
tholomew’s Hofpital, who attended him till he 


recovered. 


304-6 Tue third wa s Fo ohn Dobie, Ap- 
prentice to Mr. suis nd about 15 Years 
old, 
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old, who lived with his Parents in a Court by 
the White Bear in Cannon-fireet. We faw 
him on the fame Day with the other two, 
which was the 14th of his Sicknefs, and the 
12th fince he took to his Bed. . His Mother 
told us, that fome of the Journeymen work- 
ing in Newgate had forced him to go down 
into the great Trunk of the Ventilator, in 
erder to bring up a Wig one of them had 
thrown into it; and that as the Machine was 
then working, he had almoft died of the Stink 
before they could get him up. That upon 
coming home, he complained of a violent 
Head-ach, a great Diforder at his Stomach, 
with Reachings to vomit, which had never 
entirely left him. We found him extremely 
low, with a funk Pulfe, a Dilirium, and an 
unufual Anxiety or Oppreflion about his 
Breaft. This laft Symptom we afcribed to 
the Opiates he was then taking for a Loofe- 
nefs that had come on two or three Days be- 
fore we faw him. This Lad being in no 
Condition to be moved, and being befides 
well attended by his Mother, and in a well 
aired Chamber, we prefcribed to him there, 
and repeated our Vifits till he was quite free 
of the Fever. It was obfervable, that before 
he was taken ill he had been twice let down 
EK 2 inta 
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into the great Trunk of the Ventilator, when 
the Machine was ftanding full, without com- 
plaining of any ill Smell, or receiving any 
Hurt thereby, but that the laft Time, when 
the Machine was working, he immediately 
cried out, he was ready to be fuffocated, and 
the two Men who helped him out, by re- 
ceiving the foul Steam from the Trunk, were 
both fet a vomiting fo violently as to bring 
up Blood. : 

305. On the 23d of Auguft, Thomas Wil- 
mot above-mentioned, called upon Dr. Kyghr, 
and told him, that after taking the Vomit and 
Sweats, he had immediately recovered, but 
begged him to fee his Wife, who then lay ill 
of a Fever at his Houfe in Snxow’s-fields, 
Southwark. The Doctor fufpeCting that this 
Woman’s Indifpofition might be owing to 
the Contagion received from her Hufband, 
acquainted me with it, and carried me to fee 
her. There we were informed that Wz/mot’s 
Daughter, a Girl of eight Years old, who lay 
with her Parents, had been feized with a Fever 
foon after her Father’s Recovery; that fhe 
had been ill about a Fortnight, and they be- 
lieved had Spots upon her Breaft, but that 
fhe had recover’d without any Medicine, 
That 
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That her Mother had not only nurfed her, 
but continued to lie with her, and that fome 
time after the Girl’s Recovery, the Mother 
began to complain, and foon after fell into a 
Fever, and that it was the 12th Day fince fhe 
was confined to her Bed. This Woman 
having the Pefechigz, a Stupor with Deafnefs, 
anda funk Pulfe, there was no Doubt of her 
being likewife infected with the Diftemper, 
and probably by her Daughter. As fhe had 
been without any Affiftance, we advifed her 
Huitband to fend for Mr. Breach, Apothecary 
in the Borough, who having ferved in the 
Hofpital of the Army, during the War, was 
well acquainted with the Nature of fuch 
Fevers; and having left Directions with him, 
we did not return till after the Crifis, which 
happen’d upon the 16th or 17th Day from 
the Time fhe was confin’d to her Bed. 


306. Some time after this Mr. Breach the 
Apothecary informed us. that he was again 
employed in Thomas Wilmot’s Family, for 
that Elizabeth Marfball, his Sifter-in-law, 
after nurfing. his Wife, was taken ill of the 
fame kind of Fever, and defired our Aflift- 
ance. This Perfon we found in the fame 
Bed, and in the fame Condition in which we 
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had feen her Sifter fome time before; and in 
the Room with her, in another Bed, a Son of 
Wilmot’s, a Boy of nine Years old, ill of the 
fame Diftemper. The former had been at- 
tack’d on the rth of September, and. the 
latter the Day before. The Woman’s Fever 
ran out the ordinary length of fixteen or 
feventeen Days, but the Boy’s came fome 
Days fooner to a Cri/is, and was all along of 
a milder Nature, She recovered very flowly, 
complaining of great Weaknefs, Deafnefs, and 
a Confufion in her Head, the ordinary Confe- 
quences of thefe malignant Fevers, 


307. In my Return I called at St. Thomas’s 
Hofpital to enquire for one William Thomp/on, 
a Lad of about fixteen Years of Age, who as 
Wilmot then told me, was another of Mr. 
S#zbds’s Journeymen, and had been taken ill 
by working in Newgate, fince the three he 
had mention’d to me before. This Lad was 
recovered, but not yet difmiffed— He faid, 
that upon finding himfelf growing ill he had 
left his Work, and kept at home for about a 
Week, complaining of a Pain in the hinder 
Part of his Head, and in his Back, of a 
Trembling of his Hands, and of reftlefs Nights; 
that his feverifh Indifpofition increafing, he 


had 
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had been obliged to take to his Bed, where 
he lay about eight Days before he was fent to 
the Hofpital. ‘The Apothecary added, that 
he had continued about the fame Number of 
Days before the Turn of his Fever; that his 
Pulfe had been extremely low all that time, 
and that they believed him to be in the ut- 
moft Danger. He added, that the Wife of 
Michael Sewel (the fecond Patient they had 
received of thofe that had been employed in 
Newgate) fome Days after her Hufband’s 
Admifhion, came to feek Advice for herfelf, 
and that her Complaints had been the fame 
with Wilmozt’s, at the Time we faw him; he 
added, that he had given her fome Medicines, 
but had heard nothing of her fince. 


308. On the laft Day of December, Mr. 
Breach informed me, that about a Month 
ago, he had been called to attend Thomas 
Wilmot, but as he died before he faw him, he 
could give no other Account of his Sicknefs, 
than as they told him, he had long been in 
a bad State of Health, and that at laft he 
became feverifh, and went off with a 
Loofenefs, 
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309. In the Beginning of this Month, the 
Widow apply’d to Dr. Hales and me, in order 
to have the Sufferings of her Family attefted 
and laid before the Lord Mayor, in hopes of 
having fome Provifion made for them. Upon 
which Occafion we learned, that Thomas Wii- 
mot, her Hufband, after taking the Sudorific, 
{6 far recovered’ as to work at his Bufinefs, 

ut that though he did not return to Newgate, 
yet his Strength would not permit him to 
continue at Work above a Day or two at a 
Time, ftill complaining of a Head-ach and 
Pains acrofs his Breaft, or, as he exprefied it, 
about his Heart; of a Feeblenefs of his 
Limbs, a. Shaking of his Hands, and a con- 
ftant Drought. ‘That notwithftanding thefe 
Ailments, he went out daily till a Week _be-. 
fore he died, when he grew very weak and 
more feverifh, had fometimes profufe Sweats, 
and at other times a Loofenefs, and that both 
thefe Excretions, and alfo his Breath, were 
remarkably offenfive. That at laft he was 
feized with Convulfions, and having three Fits 
in ene.Day, he died inthe laft of them. His 
Wife added, that her youngeft Son ‘fames, a 
Boy of four Years of Age, was after the 
Father's Deceafe feized with a {potted Fever, 
of the fame kind with what had prevailed in 
the 
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the Family, but that he recovered; and that 
her own Mother, Eleanor Megget, who did 
not live in the Houfe, but came often to fee 
them, was alfo taken ill of a Fever without 
Spots, and died about ten Days after her Huf- 
band. She concluded with telling us, that 
the Diftrefs of her Family had been increafed 
by their being deprived of all Affiftance from 
their Neighbours, who having thus feen the 
whole Family, one after another, feized with 
this Fever, were as much afraid to come near 
them, as if they had been infected with the 
Plague. 


310. Tuts is all the Account I believed 
neceflary to be laid before the Soczety, fince a 
more particular Hiftory of it, with regard to 
its Symptoms, Nature, and Cure, would have 
been but a Repetition of- what I have already 
publifhed concerning the malignant Fever of 
the Hofpital, from which thefe Cafes are in 
nothing different. 


311. It will be proper to add, that befides 
thefe fix Perfons that were taken ill by work- 
ing in Newgate, and whom I faw, there was 
another, as Mr. Stibds has lately informed 
me, but whom I never vifited. Sothat, be- 
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fides Wilmot’s whole Family, and Sewel’s 
Wife, is received the Contagion at fecond- 
hand, there were feven Perfons originally 
feized with the Fever out of eleven only that 
were employed in the Goal by Mr. S¢zbds. 
Now as mott of thefe feven were taken ill 
within a few Days of one another, and of 
the fame kind of Diftemper, it 1s not to be 
doubted but that it was owing to the foul Air 


of Newgate, 


312. From all which it appears how re- 
quifite it is that the Publick fhould take fuch 
Meafures as may prevent the like Accidents 
arifing from foul and crowded Goals, or indeed 
from any Place, wherein a Multitude of People 
are long clofely and naftily kept; and which 
can never be obtained without a conftant 
Change of Air. 


313. Nor are Diftempers of this Sort to be 
accounted among fuch rare Occurrences as 
require no particular Provifion to- be made 
againft them, -fince from this very Inftance it 
is manifeft how often Difafters of this kind 
may happen without any notice being taken 
of them. Had it not been for the Accident 
ef our going at that time to Newgafe, hearing 
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of the firft Man’s Illnefs, and feeing his Com- 
panion with him, all thefe Men might have 
been ill, and not only the Publick, but moft 
of themfelves ignorant of the Caufe. And as 
for Wilmot’s Family, they might. have re- 
ceived the Infection, and even have perifhed 
by it, without any Perfon being convinced of 
the Danger arifing from Goals, or the con- 
tagious and malignant Nature of the Fever, 
excepting a few in the Neighbourhood, 
which is a remote and obfcure Quarter of 


the City. 


314. Upon a Reprefentation to Mr. Sheriff 
Sfanffen concerning the Infection of Prifons, 
he had the Curiofity to examine Mr. El/jon, 
Bricklayer, whofe Men were employed in 
the Repairs of Bridewell, in April 1750; they 
found fuch a Stench in the Work-room and 
Common-fewers, that they refufed to go 
about the Work without Tobacco and a large 
Dram; thefe all efcaped unhurt; but the Car- 
penters not taking the fame Precaution, four 
were infected with the Goal Diftemper, and 
two of them died. 


315. WHEN Ventilators are worked b 
hand in Prifons, it may be well to have 
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fmall Wind-mill, with Copper or Brafs Sails 
fixed at the Mouth of the Trunk on the Top 
of the Prifon, which may caufe a Hammer to 
ftrike a little Bell, which will not only be of 
ufe to inform the Goaler, whether the Ven- 
tilators are worked as much as they ought to 
be, but will alfo be of ufe to encourage the 


Prifoners to work them, when they are amufed 
with the Sound of the Bell. 


316. In 1749 Mr. Yeoman made 4 fingle 
Ventilator for the Dungeon of Northampton 
Goal; the Midriff fix by two Feet. He put 
Ventilators alfo into Shrew/bury Goal, and 
in Maidftone, Bedford, and Ayle/bury Goals, 
and St. wa Sane 5 the four laft derilked 
by Wind-mills. 


317. THe noxious Air from néat the Ciel= 
ing of the Wards, which was blown through 
the Nofe of the Ventilators at the Top of St, 
George’s Hofpital, gave Mr. Yeoman and oné 
of his Workmen, a fort of ftupid Head-ach; 
and made him feveral Times fick to that de= 
gree, that they.could not continue working in 
the Place where the Ventilators are, without 
ftopping the Mill: And one of the Governors 
of the Hofpital was fick, by only ftaying there 
a 
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a fhort time, to fee the fniffling Valves of the 
Ventilators, which prevent the Air’s being 
drawn too faft out of the Wards, when the 
Wind-mill turns faft. And the foul Air 
which afcended through the Trunk on the 
Top of Newgate, made two Workmen who 
breathed it, vomit inftantly to fuch a degree 
as to vomit Blood, as they told me. 


318. Tuer Surgeons obferve, that fince St. 
George’s Hofpital was ventilated, they are not 
fubject, as before, to fpreading Ulcers; thefe 
{preading Sores are peculiar to ill-aired Places; 
fo that when they occur in Hofpitals, they 
are often obliged to fend fuch Patients into the 
Country, where they often get well, by their 
own Drefling, of fuch Ulcers as in the Hofpi- 
tals ufed to defeat all the Art of the Surgeons. 
And doubtlefs, in moft other Diftempers the 
Sick will fare the better for having frefh, in- 
ftead of foul putrid Air. 


319. Puere arealfo Ventilatorsin Durham 
Goal, and in an Hofpital at Naples, by means 
of Prince Santo Severino, the Neapolitan Am- 
baffador here. They have alfo Ventilators in 


Saxony, Silefia, Peterfourg, and Lapland, for 
divers Ufes, 
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An Account of feveral Methods ufed to refrefp 
and cure the noxious Air in the Goals and 
Elofpitals, and private Eloufe Hofpitals, for 
the Prifoners and fick Sailors and Soldiers at 
Portfmouth, Gofport, ad Plymouth ; by 
which they find great Benefit ; viz. 


320. Hotes about fix or eight Inches 
wide; are made in the upper Part of the Win- 
dows of the Chambers or Wards of the Sick, 
by taking out fome Panes of Glafs, and fixing 
a Board much broader than the Holes, 
within-fide, oppofite to the Holes, at about 
the Diftance of an Inch, mote or lefs, accords 
ing to the Strength, Coldnéfs or Warmth of 
the Wind ; by which means the entering Ait 
is {pread every way fideways, yet fo as not to 
blow directly on, and incommode the Paq 
tients. There are alfo Holes fix of eight 
Inches diameter, made near the upper Part of 
the oppofite Walls of Chambers and Wards ; 
oppofite to which Holes are placed within- 
fide, Boards much broader than the Holes, 
inclining like a Pi€ture, with their upper Paré 
more diftant from the Wall than the lower 
Part. And whereas the Air entering in at 
one of the Ends of thefe floping Boards, 

2 may; 
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may, efpecially in {mall Rooms, blow on and 
incommode the Patients, that End is fluffed 
with brown Paper or Rags. The fame alfo 
is to be done at the Windows, more or lefs, 
according to the different Temperatures of the 
Air, or Strength of the Winds. The Size of 
thefe Inlets of freth Air to be proportioned to 
the different Sizes of the Chambers or Wards, 
in private Houfes, Hofpitals, or Prifons. 


There are Ventilators in Port Cefar Goal 
near Port/mouth, 


321. Fresu Air may alfo with Safety be 
let into Chambers of the Sick, by keeping the 
Door conftantly open, and yet preventing its 
incommoding the Patients, in the following 
Manner, viz. by hanging on a Rail, about 
feven Feet high, a Canvas-fcreen between the 
Bed and the Door. When a lighted Candle 
is held where the Bed is, the upright Flame 
fhews that there is no Motion of the Air there. 
But the Flame is much inclined by the Force 
of the entering Air, when the Candle is held 
between the Canvas-{fcreen and the Door. But 
at the fame time it appear’d, by a Candle held 
at the upper Part of the open Door-cafe, that 
the upper lighter foul Air, pafied out of the 


r Room, 
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Room, being overpowered or impelled by the 
heavier cooler Air, which entered at the lower 
Part of the open Door-cafe; which muft 
needs greatly refrefh and purify the Air in the 
Room, The Pofition or Number of thefe 
Skreens muft be diverfified, according to the 
various Pofitions of the Door to the Bed or 
Beds ; but they muft by no means reach up 
to the Cieling. 


322. Anp the Door may be fixed at a 
more or lefs Degree of Opennefs, according 
to the different Temperature of, or Force with 
which the Air enters, 


323. And in fuch Wards or Rooms in 
Prifons as cannot be affected by Doors or 
Windows, nor oppofite Holes in Walls, in 
the remote Corners are fixed feveral large 
Trunks, fix or eight Inches wide, which go 
up through the Floors and Roefs of the Pri- 
fons, through which the warm foul Air flies 
with great Velocity. 


324. AND when the Wind does not blow 
directly againft the Wall which we would 
have it pafs through, a Side-wind may be 
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conveyed in, by the following Methods, 
VIR. 


Fig. 4, 
‘2p 
‘Os UZ 45 
Ay yy Nal «ge 
Fatt, fy * Wett. 


Suppofing to be a Hole in the Wall 24, 
(Fig. 14.) fix on the outfide of it a wide 
Trunk x m, zn, with little folding Doots z 7 
and xm, moving on Hinges z and x; by 
which means, when the Wind is in the Fatt, 
the Door #2 opening inwards by the Force 
of the Wind, will at the fame time (hut the 
Door m x, and be confequently drove through 
the Hole w into the Ward, and vice verfa 
when the Wind is in the Weft, 





Or the Side-winds may be drove into the 
Hole in the Wall 0, by a Triangle of Boards 
ofr (Fig. 15.) according to Mr. Tiad’s Con- 
trivance, at his Window Wind-mills. Mr. 


EF 2 Yeoman 
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Yeoman has madea further Improvement on 
thefe Methods to turn in Side-winds, vz. 


Fig. 16. 


by having a 
Door ¢r (fig. 
16.) turn on 
the Hing c¢, fo 
as to fhut againft e, and thereby clofe up the 
opening e ¢, when the Wind is in the Weft ; 
and when the Wind is in the Eaft to fhut 
againit g, and clofe up the Opening cg. And 
whén the Wind blows full againft the Hole 
in the Wall: e.g, then the Door will be in 
Pofition cr, and thereby give a free Admit- 
tance for the Wind to blow directly in. By 
this means much Air might be conveyed in 
at the Stoke-hole of a Malt or Hop-kiln, 
through a Door-way, or other large Hole in 
the Wall, oppofite to the Stoke-hole; and 
when the Wind is at the Back of the Kiln; 
then fhutting the Door oppofite to the Stoke- 
hole, the Air which enters through a large 
Hole in the Wall at the Back of the Kiln, 
would be drove forcibly in at the Stoke-hole, 
and thereby dry the Malt or Hops much the 
fooner and better, as has been found by Ex- 
perience. I have been told. that Hay-ricks 
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have been the better fecured from heating and 
firing, by having not only a Well, as ufual, 
in the Middle of the Rick, but alfo Side- 
horizontal Holes through to the Well, to blow 
away the hot Vapour in the Well. 


69 


325. In the upper Garret Wards, at Ha- 
feler Hofpital near Port/mouth, which have no 
oppofite Windows, Mr. Yeoman propofed the 
Opening {mall Apertures in the Cieling, on 
the Side oppofite to the Windows. And in 
fome Hofpitals:and Goals, to have Trunks 
fix Inches wide within, to pafs through the 
Cieling, to convey the foul Air off, between 
the Cieling and the Tiles, and in Prifons, up 
through the Roof, with a turning Vane-cowl 
on the Top. 


326. Tue Commiffioners of the fick and 
wounded Seamen wrote me{word, that they 
found moft beneficial good Effects from thefe 
feveral Methods ; which were put in practice 
by the Direction of Mr. Yeoman, in the Ho- 
{pitals at Port/mouth, Gofport, and Plymouth. 


327. LARGE Rooms full of Company, and 
Chambers of the Sick, may be refrefhed, 
efpecially in warm Weather; and that with- 
rag out 
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out being in the leaft incommoded by the 
Warmth of the Fire, in the following Man- 
ner, viz. Having caufed a Chimney at. the 
Princefs of Wales’s Houfe at Kew to be firft 
{wept, a {mall common Fire-grate was fixed up 
the Chimney, with its lower Part a Foot above 
the Mantle-piece. When there was a Fire 
kindled in the Grate, the Draught of the 
Air up the Chimney was more than double 
of what it was when the Fire-grate ftood be- 
low on the Hearth in the common Way; as 
was evident, by holding a broad Linen-cloth, 
from the Mantle oyer the Face of the whole 
Chimney, which was by the ftrong Indrafe 
of the Air blown up to the Fire-grate, as 
alfo by the greater Indraft of the Air at the 
opened Door-cafe ; as was very fenfibly to be 
perceived by a large Linen-cloth fufpended 
over the open Door-cafe ; as alfo by the much 
greater Velocity in the Twirlings of a fmall 
Brafs Wind-mill, fixed at a round Hole about 
iix Inches diameter, in the upper Part of a 
Window. Spme very reafonably propofe the 
rejrefhing the Chambers, or Wards of the 
Sick, by caufing Air to pafs through Cloths 
dipped in Vinegar, or by hanging fuch Claths 
in Chambers of the Sick, 
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328. Beinc informed by an experienced 
Officer, that the Air in Soldiers Tents is very 
foul and offenfive, efpecially in wet Weather, 
the following eafy and fafe Means to carry 
off much of that foul Air, occurred to my 
Thoughts, vz, 


329. To cut feveral Holes, about three 
Inches diameter, on both Sides, near the 
Ridge of a Tent, and few to the Ridge, its 
whole Length, a’ Piece of Canvas, about two 
Feet broad, which will lap over a Foot on 
each Side, and cover the above-mention’d 
Holes. On the Weather-fide, the Canvas- 
lap, or Weather-valence, is to be clofed 
down ; but on the oppofite Lee-fide, it mutt 
be raifed two, three, or four Inches, more or 
lefs, according to the Weather, by means of 
a long flender Stick or Lath, fixed to its lower 
Border or Edge, and with a few {mall Sticks 
a Foot long, fewed to the Valence, and reach- 
ing from the Ridge of the Tent to the long 
Lath, or by fome other proper Means; which 
Outlets will doubtlefs greatly refreth the Air 
in the Tent, and that without being incom- 
moded with Wind, Dew, or Rain, 
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330. Oruers as well as myfelf, have 
found by repeated Trials, that a Gallon of 
Air, by being breathed to and fro for a 
Minute, becomes then fo very foul, as to be 
ready to fuffocate. Hence we may eftimate, 
that, by the fame means, in an Hour fixty 
Gallons of Air will be in the fame Condition ; 
and if five Men are in a Tent, 300 Gallons 
of Air will be in the fame Condition ;. and in 
eight Hours the foul Vapours of 2400-Gal- 
‘Jons, ‘or 4.5 Tuns, that is, fix times more Air 
than the Quantity that a Tent contains, will 
be thus fouled by the Breath only;  befides 
the much greater Quantity of rancid Exhala- 
tions, which perfpire from the Surface of the 
Bodies of thofe Men: And this, befides the 
great Quantity of damp Vapours, which in- 
rainy Seafons wreaks from the wet Canvas of 
the Tents, 


331. SomrE Eftimate may probably be 
made of the different Degrees of Purity or 
impurity of the Air, in fuch ventilated and 
unventilated Tents, in rainy Weather, by 
burning in a Morning, before the Soldiers 
turn out, fome of the lower half of a Candle 
of fix to the Pound, for half an Hour ; which 
Candle has before been burnt the like time in 
my 
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agood Air, and put out with an Extinguither, 
to preferve a good Snuff; the Candle to be 
weighed to a Grain, both before and after 
each Trial. 


332. Wounns will heal better in Tents 
with a good Air, than when that Air is very 
foul; for the lefs foul the Air is which we 
breathe, fo much the more falutary it muf 
needs be, not only to thofe in Health, but 
alfo to the Sick and Maimed; but efpecially 
to the latter, who by reafon of their Mala- 
dies, are much longer confined to their 
‘Tents, 


333. Bur fome are of Opinion, that there 
is no Occafion for this Precaution in Tents, 
becaufe the Wind blows through the Canvas, 
efpecially when dry, and in fome degree 
when wet, as I have found by holding a lighted 
Candle on the inner Side of the Canvas, when 
there was a {trong Wind: But when there is 
little or no Wind, it isto be fufpeéted that 
Tents will be much the more frowzy. Be- 
fides, when much of the damp frowzy Air 
is continually afcending out at the Holes, the 
Air in the Tent will be confiderably the 
better to breathe in, and the natural requifite 

7 Difcharges 
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Difcharges of Vapour from the Lungs will 
be fo much the lefs checked. And doubt- 
lefs, the lefs the Degree of Dampnefs of the 
Air in the Tent is, fo much the wholfomer it 
will be; for the comparatively {mall Damp of 
a new-wafhed Room, is well known to be 
very unwholfome, 


334. Tue like Method may probably be 
ufeful in Barracks, -with folding Weather- 
boards, made to fhut feafonably, by an eafy 
Contrivance by the Wind, or rather by 


Cowles turning with the Wind, as on Malt- 
houfes. 


335. THERE is propofed, Numb. ¥o. 
Vol. 1{t, to fume Bale-goods with Safety, 
which are fufpected to be infected with the 
Plague, by unfolding them in.a Ware-houfe, 
as full of the acid Fumes of burning Brim- 
ftone as Men can live in. And when Men 
are ufed to them, they will be able to bear 
a greater Degree of thefe Fumes than others. 
can do, as I found by Experience when. I 
attempted to go into Mr. Ward’s Elaboratory 
at Iwickenbam, where great Quantities of 
thofe acid Spirits were made, by burning 
Brimftone with heated Pieces. of Iron, on 
earthen 
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earthen Platters, placed near the Mouths of 
very large Glafs Receivers, layed fide-ways ; 
but I was obliged to retreat immediately : 
whereas the Women who are uled to it, con- 
tinue long in the Elaboratories without being 
incommoded. I have been informed by a 
fkilful Phyfician, that the volatile acid Spirit 
of Vitriol, diftilled a fecond Time from its 
Colcothar, has been found falutary in the 
Chambers of thofe who are fick of the Small- 
pox, or other putrid Diftempers, 


236, I F1nD by the printed authentic Ac- 
count of the Precautions ufed at Venzce, which 
was printed in Exgl/b,.1752, that they have 
two very large Lazaretto’s, where they put 
great Numbers of Perfons, and large Quanti- 
ties of Goods, for forty Days, where the Bale- 
goods of Wool, Cotton, Silk, &c. are chiefly 
cured of Infection, by opening and expofing 
them much to the Air, under Sheds, where 
they are often handled, and Heaps of them 
opened and turned over and over again; and 
the fame Method was ufed at Mar/fezlles. But 
I am perfuaded, that if this were done in an 
Air ftrongly impregnated with the Fumes of 
burning Brimftone, they might be cured of 
infectious Qualities, both much fooner, and 
2 more 
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more effectually, and with greater Safety to 
the Perfons. For thofe acid Fumes are moft 
efficacious in deftroying the putrefcent Qua- 
lity of the Infe€tion. This Method of fuming 
Bale-goods will have another good Effect, 
in preventing Mohair-yarns from being eaten 
by Moths, which they are apt to be, on being 
expofed to the frefh Air in Lazarettos: And 
would probably be a good Means to preferve 
any Goods that are fabject to be Moth-eaten, 
to have them at firft packed up, in fuch a 
degree of acid Fumes of burning Brimftone, 
as the Packers can bear; or to have thofe 
Fumes blown into each Fold, from a Ma- 
chine proper for that Purpofe. 


337. Tue fuming throughly not only the 
Cloaths feparately, iy: alfo the Perfons of fuch 
with only one before fumed Garment on, 
vould probably be of good Ufe; a Practice 
that has been long ufed inTurky, and on the 
Mediterranean Coat ; by laying them on their 
Faces, on the Floor of a Room, left they 
fhould be fuffocated by the Fumes of the 
burning Brimftone, and other aromatic Mix- 
tures which they ufe, and which, inftead of 
promoting, rather abate the Efficacy of the 
Fumes of the principal Thing, Brimftone, of 
which 
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which there is but a {mall Proportion. Bus 
ey is a very uncertain and imperfect Way o 
doing the Thing; becaufe the Fumes of 
burning Brimftone afcend principally to the 
upper Part of the Room, as is well known; 
and I have found by Experiment. For when 
thofe Fumes had afcended for a confiderable 
Time, through a wide Iron Tube, in at a 
Window, in order to deftroy Bugs, I could 
with great Safety, and without being incom- 
moded, walk in the Room: the deadly 
Fumes reaching in a vifible Cloud, not more 
than four Feet below the Cicling; though 
by long continuing the Fumigation, the Room 
was fo full of Fumes, as to kill and dry to 
Powder the Bugs on the Floor. For which 
Reafon the Lazaretto Fuming-rooms ought 
not to be very high roofed. 


338. Burt Perfons might bear much 
fironger Degrees of Fumigation than is ufually 
given them in Lazaretto’s, and that with 
Safety to their Lives, in the following Man- 
ner, viz. By cutting the Hair off their Heads, 
and then wafhing the Head with Vinegar, 
and covering their Eyes, Noftrils, and Ears 
with feveral Folds of Linen-cloth; one of 
the Folds to be dipped in melted Wax, which 
thefe 
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thefe acid Fumes cannot penetrate ; and thei 
fixing their Mouths to fhort Fawcets or Pipes, 
only three or four Inches long; which Pipes 
are fixed in Holes through the Window- 
fhutters and Doors, or rather through the 
boarded Sides of the Rooms, in which the 
Men are to be fumed. ‘When this Fumiga- 
tion fhall be thought fufficient, then to open 
the Doors and Windows, giving fome time for 
the Rooms to becleared of the Fumes before 
the Men venture to take their Mouths from 
the Fawcets, which will foon be done when 
there is fome Wind to blow them away. 
There ought to be a Rail behind the Men, 
for them to reft on. As Men would ftand 
upright in this Manner of Fumigation, they 
would be much better expofed to the Influence 
of the Fumes than when they lay proftrate on 
their Bellies. The Breathing-pipes muft not 
be long, becaufe there would be dariger of 
Suffocation, by their own foul Breath: For, 
if they were fo long as to contain a Quantity 
of Air nearly equal to the Quantity of Air 
which they breathe to and fro, they could 
then breathe no frefh Air. The Truth of 
this I found by Experiment, near fifty Years 
fince, by cutting afunder the Wind-pipe of a 
live Dog, through which Orifice he breathed 
freely. 











VENTILATORS, 4 
freely. But when I fixed a Gun-barrel to 
his Wind-pipe, he was foon very uneafy, and 
in danger of being fuffocated, by breathing 
to and fro the fame foul Air; but was pre- 


fently relieved, on taking away the Gun- 
barrel. 


339. Dr. Langrijfh, of Winchefter, gave 
a very ftrong degree of Fumigation to a Dog, 
by thus opening his Wind-pipe, and {topping 
the Part next to his Mouth with a Cork ; 
then putting the Dog’s Head through a Hole 
into a Box, when it was greatly fum’d with 
the Fumes of burning Brimftone, without 
killing the Dog, though it hurt his Eyes, 


340. Ir feems probable that Ships may 
be foon, and effectually cured of a peftilential 
Infection, in the following Manner ; v/z, By 
cutting a {quare or saad Hole, abot fix or 
eight Inches diameter, through the Wind- 
ward-fide of a Ship, below the lower Deck, 
and fixing therein a wide Iron crooked Tube, 
of the fame Diameter: The lower End of the 
Tube to ftand on a Stove, in which 1 plenty of 
Brimftone, with Charcoal, or red-hot ee 
is to be burnt; wz. about fifty Pound 
Weie aie i 
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Weight, that the whole Ship may be filled 


with itsacid Fumes. Which will be the more 
effectually done, if there are two or three 
fuch Iron ‘Tubes and Stoves, or Hearths, for 
the Brimftone to burn in at the fame time. 
The upper Deck, Gratings, &c. to be cover’d 
with Tarpaulins. When the Bales are.taken 
out, to burn in the Ship as much Brimftone 
as the Men can bear, 


241. The Mens Cloaths ought alfo to be 
fumed, and then wafhed in falt and after- 
wards frefh Water. The Men alfo to be 
bathed in, and drink fome falt Water, and to 
take anti-peftilential Medicines; fuch as Mi- 
neral Acids, &c. And if they are afterwards 
fumed in a Room, as above - mentioned, 
(Numb. 338.) thefe will be probable Means, 
in moft Cafes, much to fhorten the Time of 
performing Quarentine, as well as effectually 
to cure the peftilential Infe@tion. Monf. Du 
Hamel de Monceau, (to whom | fent this Pro- 
pofal) informed me, that thefe Methods of 
purifying Quarentine Ships, Men and Goods, 
are now practifed in the Mediterranean Ports 
of France, where they traffick much with 
Turky. 

342. 
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342. Ir is the Opinion of experienced 
Navigators of long Voyages, that the S Scurvy 
is occationed more by the noxious putrid Ait 
in Ships, in which there are many Perfons, 
than by the falt Fleth. Many Particles of 
Pleth, though carefully cured with Salt, will, 
in time, grow putrid. Dr. Addington told 
me, that he put a fmall Piece of falted Beef 
into Water; and at the fame time; a like Piece 
of frefh unfalted Beef, into another like Quan- 
tity of Water, and found the falted Fleth to 
ftink firftt; which thews the very near Ten- 
dency of it to Putrefaction, though the Salt 
keeps it from offending the Tafte or Smell. 
So that falted Fiefh as well as putrid Air, Rat 
a Tendency to occafion the Scurvy, as well 
as other Diftempers. Hence, no w: fick tha 
the living long on very falt Fleth, thoyld con- 
tribute to the Muriatick Scurvy, which is 
frequent among Mariners, not only by its 
putrid Tendency, but alfo by caufing an Acri- 


mony of the Sertim, and Erofion of the fi 
Fibres. And in Ships where they are not 
only crowded with Men, but have -alfo be- 


tween Decks many live Animals, for freth 
Provifions, the Air muft needs be fo much 
the more foul, putrid and unwholf 
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343. THE fappy Vapour which arifes from 
Ships built with green Timber, makes thofe 
Ships fo very unhealthy, that they continue 
{o to the laft of their Duration ; this, to- 
gether with the putrefcent Vapour which 
arifes from many human Bodies, and from 
the ftinking Bilge-water, muft needs be very 


: 
NnoxXious. 


344. AND as thofe great Evils are, by 
happy Experience, remedied by the good and 
falutary Effects of Ventilators, which are now 
become in general Efteem and Ufe in Ships ; it 
will therefore be requifite to give an Account 
of them, and of the feveral Methods, and 
Places of fixing them in Ships of different 


4 


~s 


Sizes. 


z4¢. As to the Ventilators which are 
mentioned Numb. 32. to be put on-board 
the Captain, a 70 Gun Ship, in the Year 1742, 
and alfo, not long after, on-board the Bland- 
ford, a 20 Gun Guinea Slave-trader. Know- 
ing that they were received with Coolnefs by 
fome, and with Contempt by others, as is 
ufaal in the Cafe of new Things, I have 
reafon to fufpect that they were very little 
ufed, and not with the proper Precautions, fo 

as 
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as to. make the Ventilation the moft exten- 
fively beneficial to the greateft Part of thé 
Ship ; which is beft done, by fhutti: ng all the 
Hatches of the lower Deck during the Venti- 
lation, whereby the Ap will be more equably 
drawn from all Parts between Decks, aeueA 
the Seams of the Cielings: it if the Hatche 
are open, then the greateft Part of the Hola, 
as well as of the Spaces between Decks, will 
receive little Benefit by Ventilation. 


346. VENTILATORS weré put on-board 
the Laura; Mr. Reia’s Felon- fhip. And 
the Year 1749, in. five Nica Spe Ships 
by Order of the Earl of Halifax, and the 
Board of Trade and Plantations ; fevera] 
which were fixed on the lowet Deck, in the 
Fore-part of the Ship ; which is a good Situ 
ation for conveying the foul Air out through 
the Trunk of the Ventilators, without Hse 
moding thofe on Deck, which mic ght 

danse their Health. In fome of rior Ships, 
they were fixed undet the lower Deck, oni 
one Side of the Well, the foul Air coming 
above Deck, under ‘the Gang-way. The 
Midriffs of thefe Ventilators were even Feet 
ten Inches long, and three Feet ten Inches 
wide. 
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347. In the Year 1751, Mr. Yeoman, who 
now lives in Little Peter-ftreet, Weftminfier, 
was fent by the Lords of Trade and Planta- 
tions, to Rotterdam, to fix Ventilators in four 
Tranfport-thips for Nova-Scotia. ‘They were 
placed in two of them clofe under the upper 
Deck, to fave Bed-room. And they drew 
the Air out of the Hold, and from between 
Decks, alternately. For the two other Ships, 
which had more People, inftead of double, 
he was obliged to make two fingle Ventilators, 
with Midriffs feven Feet long, and three Feet 
wide. One of them was fixed on one Side 
of the Fore-maft, and the other on the other 
Side of it. ‘They were worked by one com- 
mon Lever upon Deck, which was fixed clofe 
fo the Mafts, fo as eafily to be removed or 
unfhipped, as they term it. 


348. He left a Model of a double Pair of 
Ventilators at Rotterdam, and inftructed a 
Perfon there how to make them. Eut not- 


withftanding this his Care to put them in a 
Way to make and fix them in Ships at Rof- 
terdam, yet many Ships, with great Numbers 
of Paflengers on-board, having neglected to 
have Ventilators, many of their Paffengers 
perithed by the Ship-ficknefs ; which put 

Mr. 
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Mr. Pen, on propofing to the Affembly at 
Penfilvania, the Making of a Law, to lay a 
ereat Penalty on every Ship that has not Ven- 

tilators on-board, and do not work them 


frequently. 


340. ae alfo fixed two fingle Pair in Mr. 
Cramond’s S\ave-fhips ; their “Midriffs feven 
Feet by three. And alfo in a Corn-fhip, 
where they were fixed between the main 
Beams of the upper Deck, one on the ftar- 
board, and the other on the larboard Side, 
with the Valves towards the Sides of the 
Ship; they were worked by one common, 
Lever in the Steerage, 


355. In fome Tranfport-fhips he fixed two 
Ventilators, between Decks, in the Fore-part 
of the Ship, one on each Side of .the Bow- 
fprit,. ‘The working Lever was fufpended on 
an Iron Pin fixed in the Fore-maft. And in 
order to prevent the wet getting down into 
the Ventilators, through the Hole in the upper 
Deck, where the Iron Rod paffes from the 
Lever down to the Ventilators, he makes 
the Iron Rods not to go dire€tly. down into 
the Ventilators, but reach down, and be fixed 
to the End of Levers placed lengthwife under 
G 3 the 
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the Ventilators,» parallel to the Midriffs, and 
reaching beyond the oa i the Ventilators : 
From which Under-lever an Iron Rod reaches 
up, and is fixed to the Midriffs, to work it 
up and down; by i means no wet can 
get into the Ventilato 























of Ventilators in Tranf- 
port-fhips, has be Air und by repeated Ex- 
perience, to be very great. I was informed 
that in a Liverpool Ship, which had Venti- 
lators, not one of 800 Slaves died, except 


only a Child, born in the Voyage; but that 


in feveral other Slave-fhips, without Venti- 
ators, there died 30, 40, 50, or 60 in a Ship. 


lefs nothing will contribute more to the 
sfervation of the Health of Men in Ships, 


i ee Ss ir 
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| 
ofpital, and Prifons, than frequently chang- | 
> the foul Air, which is apt to putrify when 
eacane and then foon communicates 
s deadly Venom to human Bodies, 
Tt cannot | epeitore be inculcated too much, 
nor repeated’ too often, that it 1s the high 
Degree of Putrefation (that moft fubtile Dif 
folvent i in Nature) which a foul Air acquires : 
n long ftagnating, which gives it that pefti- 
beni Quality, which caufes what is called 
the Goal Diftemper. And a very {mall Quan 
7 y 
tity, 
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tity, or even Vapour of this highly attenuated 
Venom, like the Infection or Inoculation for 
the Small-pox, foon fpreads its deadly In- 
fection. Ought not Men, therefore, from the 
common natural Principle of Self-preferva- 
tion, to ufe their utmoft Endeavours to fhun 
this mercilefs Deftroyer ? 


352. Tur following Inftances, as they are 
{trong Proofs of the great Benefit and Uleful- 
nefs of Ventilators in Ships, fo they alfo fully 
prove, that they can moft commodioully be 
fixed and worked in them, in contradiction to 
the vulgar, falfe, and groundlefs Notion, that 
they take up too much Room, and are 
commodious, and in a manner impractic 
to be worked; whereas the Men are eager to 
work them; and many more Perfons can be 
with Safety to their Health and Lives, in a 
ventilated, than in an unventilated Ship; 
which fully obviates the Objection, as to the 
Room they take up. In new and ii 
Refearches, the likelieft Way to fucceed i 

to Fic a Thought, not only by imperfe 
and fallacious Reafonings, but when the Nee 
ture of the Thing requires It, with a preper 
Series of Trials and Experiments. Thus, 
the prefent Cafe, the principal Caufe of the 
G4 Sick 
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Sicknefs in Ships is the noxious putrid Air ; 
the obvious Remedy is, the exchanging that 
foul Air for freth, by effectual Means, which 
are feldom difcovered by dwelling only on 
Objections; but are ufually the Reward of 
repeated, diligent, experimental Refearches, 
Neither are we to be difcouraged in thefe 
our Purfuits by fome Difappointments, for 
I have frequently found that they lead to the 
Thing fought for. 


353. AND by the like Clue of Reafoning 
and Experimenting, there is the greateft Pro- 
bability that we fhall fucceed in another very 
important Refearch, vzz. the preferving much 
longer from Decay the Timbers of Ships 
Jaid up. in’ ordinary in Harbour: For as we 
are aflured by daily Experience, that the De- 
cay is wholly owing to damp, clofe, con- 
ined, putrid, corroding Vapour and Air; fa 
the only Remedy for this Evil, is the fre- 
quently changing the Air and Vapour among 
the Timbers, by plentiful Ventilations ; which 
we find, by happy Experience, can be effected 
to {uch a degree, as gives reafonable Hopes, 
enough to encourage our further Trials and 
Refearches, 
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ae4. Caprain Thomfon, of the Succe/s 


Frigate, in his Letter to me, dated London, 
Sept. 29,1749, fays, ‘* That during the Ven- 
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tilation, the Lower-deck Hatches were 
commonly kept clofe fhut; by which 
means the Air was drawn down into the 
Hold, from between Decks, through the 
Seams of the Cieling, among the Timbers 
of the Ship; by which means we found 
the foul Air foon drawn off from between 
Decks. Our Rule for ventilating was for 
half an Hour every four Hours; but when 
the ventilating was fometimes neglected 
for eight Hours together, then we could 
perceive, efpecially in hot Weather, a very 
confiderable Difference by that fhort Neg- 
le&t of it, for it would then take a longer 
Time to draw off the foul Air. Our general 
Rule was, to work the Ventilators till we 
found the Air from them fweet. We all 
agreed that they were of great Service, the 
Men being fo fenfible of the Benefit of 
them, that they required xo driving to 
work that which they received fo much 
Benefit by. We found this good Effect 
from Ventilation, that though there were 
near 200 Men on-board, for almoft a Year, 
yet I landed them all well in Georgia, 
** not- 








they were prefied Men, 
and delivered me out of Goals, with Di- 
{tempers upon them. ‘This is what I be- 
lieve but. few Tranfports, or any. other 
hips, can brag of; nor did 1 ever meet 
the like Good-luck before; which, next 
to Providence, I impute to the Benefit re- 
ceived by Venti a ators. It isto be remarked, 
that we who lay Wind-bound for four 
Months, with our Expedition-Fleet, which 
foon after invaded France, were healthy 
all the ‘Time, when they were fickly in all 
the Ships of that Expedition. This cer- 
tainly occafioned all kind of Grain-pro- 
vifions to keep better and longer from 
Weevels, than otherwife they would have 
done. And other kinds of Provifions re- 
ceived Benefit from the Coolnefs and Frefh- 
nefs of the Air in the Ship, from Venti- 
lation.” 


335. Mr. Cramond alfo informed me, that 


he found the good Effet of Ventilators on- 
board a Slave-fhip of his, with 392 Slaves, 
twelve of which were taken on-board, juft 
before they failed from Guznea, ill of a Flux, 
which twelve all died ; but the reft, with all 
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the Europeans in the Ship, arrived well at 


Buenos AY TE Se 


The following is a oo, to me from Captain 


ft h be Lf 


356. “* Sir, could any thing increafe the 
Pleafure I have in vr rary Intercourfe with 
you, it would be, to find that it anfwered 
your End in promoting the publick Good, 
The /1s inertia of Mankind, is not the only 
Difficulty you have hadtoencounter,but theiz 
Ignorance and Prejudices, which are erie {t 
infuperable. It is to sop Perfeverance and 
Refolution, that the little Progrefs you have 
made is due, Indeed, I ought not to {ay 

little, for it isa great Step to have ‘fo und 
the few that tad Hearts good enough to 
relifh your Plan, and Heads fuffi ently 
clear to difcern the moft effeG@tual Method 
of advancing it. It does Honour to thofe 

noble, and erne Perfonages, that join you 
in Acts of fuch extenfive Humanity, as the 
Introdu€tion of Ventilators to Hofpitais, 

Prifons, Ships of War, and Tra i Me 
as they muft needs render the Miferies of 
the firft more fupportable, and the clofe 


and conftant Confinement of others lefs 
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prejudicial and fatal to their Health and 
Life. It is to a lamented that they are 
not more generally made ufe of; for, not- 


nthftandine + leir Advantag re 4S apparent 


8 
he incontefia me it is fcakce credible how 
few make ufe of Ventilators among the 
vaft Numbers “of Ships daily employed 
arrying Paffengers, Slaves, Cattle, and 
other perifhable Commodities. Thofe of 
your Invention, which I had, were of fin- 
gular Service to us; they kept the Infide 
of the Ship cool, fweet, dry, and healthy : 
The Number of Slaves I buried was only 
fix, and not one white Man of our Crew, 
(which was thirty-four) during a Voyage 
of fifteen Months; an Inftance very un- 
common. The 340 Negroes were very 


‘ fenfible of the Benefits of a conftant Ven- 


tilation, and were always difpleafed when 
it was omitted: Even the Exercife had 
Advantages not to be defpifed among 
People fo much confined. I muft not, 
however forget, that Ventilation alone is 
infufficient to keep Diforders out of Ships ; 
for often Infections are brought aboard by 
he Slaves or others; and frequently Dif- 
eafes are produced by feeding on bad or 
decayed) Food; but oftener ftill by Info- 
‘* briety ; 
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“© briety; for I have ever remai arked, that the 


e) 
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“ immoderate Ule of foirita tuous Liquors in 
“* warm Climates, is more pernicious and 
‘© fatal, even than the Malignancy of is 
cc Air itfelf. In cold Countries too, whe 

‘© T have had Experience, thofe Sailors, or 
“ others, who accuftomed themfelves to hard 
«* drinking, e(pecially of Drams, ree the 
«© Scurvy in a terrible degree ; whereas thofe 
‘¢ who were temperate and fober, either 
* efcaped it entirely, or had it but mode- 
“ rately. The Effect of Drunkennefs was 
«¢ ftill more difcernible among the Judrans 
‘< adjoining to our Settlements in Hudjon’s 
‘* Bay, who are a feeble, diminutive, chilly, 
«© indolent Set of People. On the contrary, 
«¢ thofe who come from the inland Parts, 
‘© who are not ufed to drink Brandy) are 
“ brave, active, robuft, and indufirious. The 
«© fame Difference is obfervable in the 4/r7- 
“ cans, and perhaps among the Inhabitants 
*& of moft other Nations, did we attend to 
“it. It was to the unufual Sobriety of my 
“ Crew that | ee in ee meafure, 


‘¢ their uncommon Healthinefs; for Sailors 
*« breathe a put ae and enjoy more Exer- 


“ cife and L sake than Paffengers or Slaves; 
«© wherefore their Ailments are owing to bad 
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or diforderly living, as well as to unwhok 


“ fome Air. Could 1 but fee the immoderate 
* Ule of fpirituous Liquors lefs general, and 
he Duan ‘2 Ventilators more known 
and experienced, I might then hope to fee 
' Mankind better and Raatee 


I am, &c. 


Henry Etuis. 


357. AnD by the like good Condua&, in 
his next Voyage, in the Year 1755, not one 


of 212 Slaves died; and all his Sailors ar- 
ena alive and well at Bri/o/, 

353. Dr. Demainbray, who has thewn 
Courfes of Experimental Philofophy to his 
Royal Highnefs the Prince of Wales, and 
Prince Edward, in a Letter to me, farther 
confirms the great Benefit of Ventilators in 
Ships, vz. ‘ That in the Year 1753, Venti. 
“ Jators were put into the Veflels in the 
Siave-trade, at Bourdeaux, and in other 
“ Ports of France; the happy Effeét of which 
was, that inftead of the Lofs of one-fourth 
of thofe valuable Cargoes, in long Paffages 
‘“ from 4frica to the French Plantations, the 
Lofs feldom exceeded a twentieth. And 
« fince 
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fince my Return to England, I have been 
informed of a Prench Veflel, which by this 
felf-evidently reafonable Precaution,’ faved 
308 outof 312 Slaves, {pite of moft tedious 
Calms, and a long Paflage.” And Dr. 


Garden, in his Letter to me, dated Charles- 
Town, South-Carolina, March 24, 1756, fays, 
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It is, indeed, very wonderful, that the 
Slave Merchants do not come into the Ufe 
of Ventilators. There are few Ships come 
here from Africa, (even though they call 
for frefh Provifions and Water at. the 
Iflands) but have had many of their Car- 
goes thrown over-board ; fome one-fourth, 
ras one-third, fome lofe half; and I have 

feen fome that have loft two-thirds of their 
Slaves, -I have often gone to vifit thofe 
Veffels on their firft Arrival, in order to 
make a Report of their State of Health to 
the Governor and Council, but I never yet 
was on-board one, that did not {mell moft 
offenfive and noifome; what from Filth, 
putrid Air, putrid Dyfenteries, (which is 
their common Diforder) it is a wonder 
any efcape with Life.” 


359. Anp the Earl of Halifax has often 


informed me.of the ereat Benefit they found 


by 
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by the Ufe of Ventilators, in feveral Novas 
Scotia ‘Tran{port-thips, twelve to one moré 
having been found to die in unventilated than 
in ventilated Ships, And there are many 
more Inftances of the falutary, good Effects 
of Ventilators in Ships. It is, indeed, a felf- 
evident Thing, that the changing the foul 
Air frequently in Ships, in which there are 
many Perfons, will be a Means of keeping 
them in better Health, than not doing it; 
wh a makes it the more aftonifhing, that 
effectual Propofals to remedy fo great an 
Evil, fhould for fo many Years be received 
with fo much Coldnefs and Indifference by 


\S 


360. But, God be thanked, they are now 
come into general Efteem, from the apparent 
falutary good Effe@ts of them in our Fleets, 
Hofpitals, Gc. In the Beginning of the 
Year 6M the Lords Commiffioners of the 
Admiralty ordered them to be put on-board 
the Koyal George, our largeft Ship: In which 
the Honourable Admiral Bofcawen, taking 
care to have them properly worked, they 
were found to have the defired good Effedt, 
fo to refrefth the whole Air in the Ship, as to 
preferve in good Health 850 People; which 


happy 
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happy Event oceafioned their being ordered 
to be put into the whole Fleet. I thall, 
therefore, here give fome Account of the 
Manner of fixing and properly working them, 
fo as to ventilate all Parts of the Ships; as 
directed by Mr. Yeoman, who was appointed 
the Contriver and Dire¢tor of that important 


Affair, 


361. Tue following is his Account of his 


Manner of fixing Ventilators in the Men of 


War ; viz. 


362. Tue Ventilators in large Ships, fince 
the Order for ventilating the Fleet, are fixed 
in the Gunner’s Fore-ftoor-room, and gene-= 
rally a~head of the Sail-room. The foul Air 
is carried up through the Decks and Fore- 
caftle, near the Fore-maft, fometimes afore 
it, fometimes abaft it, but more frequently 
on its Starboard-fide; the Lever by which 
the Ventilators are worked, is under the Fore- 
caftle in two-deck Ships, and between the 
upper and middle Decks in Three-deckers : 
Sometimes the Lever is hung a-thwart Ships ; 
in fome Ships afore and aft; and. in others 
oblique : No certain Rule can be given becaufe 

H of 
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of the different Conftruction of the Fore-part 

of Ships, and working the Gears. The Iron 

Rod or Spear which communicates the Mo- 

tion from the Lever, pafles through the Part- 

ners of the Fore-maft, and is connected with 

another Lever, which is fufpended at or nea 

the Middle ; in fome Ships over the Ventila- 
tors, in others under them, when it is found 
neceflary to fix them up to the Deck, to fave 
Room: The laft mentioned Lever is a good 
means to convey the Motion to the Ventila- 
tors, becaufe it is not neceflary that the Lever 
Qhould be in the fame Direction with the 
Ventilators lengthways. The beft Method 
to fave Room is, to place the Ventilators one 
upon the other, with their circular Ends one 
over the other; the Weight of the Midriffs 
are nearly counter-ballanced by the Iron Rod 
or Spear which comes down from the upper 
Lever; if it be not quite fufficient, then fome 
Lead may be added at the Spear-end of the 
Lever, It is very requifite to have the Air- 
Trunk fo high above Deck, that the Men on 
Deck may not be incommoded by the foul 
Air which blows out of it. For which reafon 
¢he Trunk comes through the upper Deck, 
fear and behind the Fore-maft. Captain 
Darrel 
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Darrel told mie, that he had a live Chicken 
held at the Nofe of the Ventilators of the 


Royal George, where it foon fickened and 
died. 


363. In Frigates from’ so Guns to lefier 
Ships, no general Rule can be obferved in 
fixing them. Sometimes they are obliged to 
fix them afore and aft, fome a-thwart Ships ; 
at other times obliquely. In fome Ships they 
are fixed up to the Deck, and the Lever 
worked under the Ventilators: And in fome 
of the fmaller Ships it is more difficult to fix 
them; in fome Ships they are put into the 
Hold, and in others under the upper Deck, 


364. Tue {mall fingle Ventilators (Fig. 6.) 
are ufed to refrefh the Air in the Well and 
Bread-room. While this is working, the 
foul Air ought to be drawn out from between 
Decks, by the great Ventilators, 
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367. ArTHouGH the Dimenfions of the 
Ventilators for 20 Gun Ships are given above, 
yet as the Conftruction of thofe Ships is fo 
very various, the Sizes muft be left to the 
Diferetion of the Officers of the Yard; and 
if Ships of a larger Size, which are already 

fitted, fhould be cramped for Room, fome 
{mall Variation from the above Dimenfions 
may be admitted in particular Inftances, pro< 
vided fuch Variations be not brought into too 
general a Cuftom. 


368. Ir the Difpofition of the Beams and 
Carlings be fuch, that the Trunks or Pipes 
of Conveyance, cannot be exactly an equal 
Square, they may be made oblong, or of un- 
equal Sides, provided that the Aperture be of 
the fame Area. For Inftance, if the Trunk 
fhould be 12 Inches fquare, its Area will be 
144 fquare Inches: But its Size may be va- 
ried to 18 by 8, which, multiplied together, 
make 144, the Area required ; and fo of the 
reft. It will not be advifeable to contract 
them the narrow Way to lefs than fix 
Inches. 
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Rules for. ventilating large Ships, 


369. A PARTICULAR and conftant Regard 
fhould be had that the Stroke of the Lever, 
by which the Ventilators are worked, be not 
made with fudden Jerks, but long and fteady, 
not too quick, 


370. WueEN the Hold is to be ventilated 
from one End to the other, the three Doors 
of the Gang-way into the Gunner’s Store- 
room, muft be qpened, and all the Gratings 
on the Gun-deck to be laid with Taleaalins 
over them, leaving all Doors open whofe 
Rooms want Ventiorion on the Orlop, and 
the Steward-room Hatch. But when it is 
thought proper to ventilate between Decks, 
then the Doors of the Gang-way into the 
Gunner’s Store- -room, muft be fhut, and the 
Scuttle in the headmoft Trunk or Pipe, upon 
the Gun- deck, muft be opened, by fliding-up 
the Board phigh covers it, and all the hind 
of the middle Deck, (if it be a Three-decker ; 
or of the upper Deck, if it bea Reotiaee 
Ship) to be laid with Tarpaulins, and, if 
poffible, to open one of the Stern- -ports ; or, 
for want of that, the aftermoft Hatch- -way, 
pr a Scuttle on purpofe, through the Deck, 
ag 
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as near the Stern as may be. The Times of 
working the Ventilator will beft be directed 
by the commanding Officer on-board, ac- 
cording to the State of the Ship, Weather, 
€c. perhaps half an Hour every Watch, or 


more. 


371. 1 sHaALL next mention Inftances of 
Sicklinefs and Mortality in Ships which had 
Ventilators, as a Precaution to avoid, as much 
as poflible, the Occafions of it; vz. 


od? 
me word, ‘“* That in two Tranfport-fhips of 


«© that Town, freighted with Proteftants at 
“© Rotterdam, the Goal Diftemper broke out 
© tg fuch a degree, as to occafion the Death 
<< of 100 out of 160, in each Ship; which 
« was occafioned by their neglecting to work 
<¢ the Ventilators for fix Weeks, while they 
«« lay there with 50 or 60 Pafiengers on- 
‘© board; during which time the Infection 
«© bred among them; for foon after the Ships 
«* failed, an infectious Fever broke out among 
“« the Paflengers, and notwithftanding great 
<¢ Care was taken to ventilate the Ship every 
< Day, and though they found fuch Venti- 
-& lation very refrefhing, as well to the Sound 
H «4 ffa8 
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372. DR. Brownriee, of Whitehaven, wrote 
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as to the Sick (the Air which they pumped 
out being horribly foetid) yet many died 


daily, equally among the Sailors as among 
the Paflengers: So that when they arrived 
in Nova-Scotia, there {carce remained Men 
fufficient to navigate the Ships; and thofe 
that did remain were, with great Diffi- 
culty, allowed to go on fhore, for fear of 
{preading the Infection.”’ So that, as the 


_ Doctor juftly obferves, ‘* Ventilators in Ships 
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are to be ufed rather as a Prefervative 
againft the Production of Goal Fevers, 
than as a Means of removing the Contagion 
of fuch Difeafes; or of curing them, after 
they are produced in fuch confined Places, 
The Perfons labouring under thefe malig-* 
nant Diforders, continually emit large 
Quantities of putrid infeCtious Exhalations, 
which can fcarce fail of infeCting thofe 
who are lodged in the fame clofe Places 
with the Difeafed, even though continual 
Ventilation be ufed; Ventilators may, in- 
deed, in fuch Cafes abate the Malignity of 
the Diftemper, and may contribute to the 
Recovery of the Difeafed, but cannot in- 
tirely prevent the InfeCtion from being 
communicated from the Sick to the Sound 


‘ confined with them.” It has been ob- 


ferved, 











VENTILATORS, Ios 


ferved, that thofe Sailors who continue much 
in their Hammocks, are moft fubject to have 
and die of the putrid Scurvy, which they 
therefore attributed to their Lazinefs, which 
may in its degree occafion it. But it is greatly 
to be fufpected, that a principal Caufe of i¢ 
is, their too long continuing in, and breathing 
the noxious, clofe, confined, putrid Air in the 
Ship, whofe peftilent Infection has deftroyed 
Millions of Mankind. " 


372. THe Goal Diftemper broke out in 
Mr. Reza’s Convict Tranfport-thip the Laura, 
notwithftanding the Ship was frequently re. 
frefhed by Ventilation. The Conviés were 
put on-board the latter End of 4rz/, in feem- 
ing good Health, and continued fo til! they 
anchored in Stromnefs Bay, in the Orcades, 
when between the rith and 15th of May, 
a- great Part of the People fell fick of the 
Goal Diftemper, in the compaf{s of two Days, 
which Sicknefs feized not only the Conviéts, 
but alfo the Ship’s Company, fo that many 
of them alfo died of the fame Diftemper. 


373- Ir cannot, therefore, from thefe In- 
{tances be concluded, that Ventilation is of 
no Service in preferving the Health of People 


in 
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in Ships, becaufe it is reafonable to -believe, 
that the Conviéts in the Laura brought the 
Goal Diftemper with them from Newgate, 
which they often carry to Virginia befere it 
breaks out: For there are many Inftances of 
that Diftemper being carried a great way 
from Ships and Goals, by Perfons in feeming 
Health. Thus in the great Embarkation of 
many Thoufands, who attacked and took Boc- 
cacheky in America, | was credibly informed, 
that many died of the Goal Diftemper in 
every Ship which had Sailors out of the 
great Guard-fhip, at the Mouth of the Thames, 
in which were great Numbers of preffed 


Men. 


374. Anp Dr. Pringle, the Duke’s Phy- 
fician, informed me, that a Regiment of Sol- 
diers, having catched the putrid Goal Di- 
ftemper from fome Perfons in Ships, which 
carried them in the late Rebellion to Inverne/s, 
about 200 of them died of that Diftemper 
at Invernefs. 'The Remainder of them went 
in feemingly good Health, a-crofs Scotland to 
Fort William, where, feven Weeks after, the 
Diftemper broke out afrefh among them, and 
killed many of them; whence the Doctor 
reafonably infers, that the Seeds of the Di- 

2 {tem per 
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{temper may lie long latent in the Patient. It 
is, therefore, very probable that the Convi¢ts 
brought this Diftemper with them from 
Newgate ; for the Workmen who put the 
Ventilators at that time into Newgate, told 
me, that the lower Womens Ward was fo 
intolerably offenfive, that they were afraid to 
go into it to do their Work; there being 
only a {mall Window at one End for Com- 
munication with the outer Air: Whence it 
is probable that, befides the near Tendency 
they might thereby have to be feized with 
the Goal Diftemper in their Conftitutions, 
when they came on-board the Laura, they 
might alfo bring Infe@tion in their Cloaths, 
which might take fome Time before it broke 
out into Sicknefs.’ It would be well, there- 
fore, in thefe Cafes early to make ufe of in- 
ward Applications, in order, if poffible, to 
prevent the Breeding of the Diftemper, from 
any latent Caufe or Difpofition in the Patient ; 
for it is reafonable to think, that this Diftem- 
per is much eafier to be extinguifhed by 
proper Regimen, in this latent Embrio State, 
than to be cured when it comes to its full 


Height, 


375° 
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375. AND as Acids are well known to 
check vegetable Ferment, fo are they found 
of ufe to nee or refift Putrefaction, which 
is animal Ferment, And accordingly, Phy- 
ficians, among other Things, prefcribe Spirit 
of Sea-falt to thofe who have the Goal Di- 
fiemper. Might it not, therefore, be ad- 
vifeable for Convicts and Slaves, when they 
come on Ship-board, to drink fometimes 
Water acidulated with a few Drops of Spirit 
ef Salt, and fometimes to take a little of the 
acid Spirit of Tar, and fometimes a gentle 
exhilerating Purge of Sea-water ; and often 
to bathe in Sea-water. It may be well alfo 
to fume with burning Brimftone between 
Decks, the People being all above-deck. 
There will be little Expence or Trouble in 
thefe Precautions. Dr. Addington and Dr. 
Linde, give good Directions in their Books, 
for preferving Health in Ships. 


376. In Cafes where it is requifite to keep 
the Ports fhut, and there are no Ventilators 
in a Ship, it is propofed to open, or partly 
open, (according to the different Strength or 
Coldnefs of the Wind) the aftermoft Port on 
the Weather-fide, and at the fame time to 
open, in the fame Degree, the Port neareft 
the 
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the Ship’s Head, on the Lee-fide; and when 
the Wind and Waves will permit, and is di- 
re¢tly at the Stern of the Ship, then to open 
a Gun-room Port; thereby to caufe a Draught 
of frefh Air ‘between Decks, from Stern to 
Head; the Degree of which may be known 
by the Bend of the Flame of aCandle. Ac- 
cording to the Force of the Wind and Waves, 
either the Gun-deck or middle-deck Ports 
are to be opened. If the Air which enters at 
the Stern-port fhould incommode thofe who 
are neareft the Port, the Force of the entering 
Wind may be much abated by a Canvas, 
properly tacked or looped up, at fome little 
Diftance from the Port, fo as to be a Screen 
to divert the direct Force of the entering 
Wind. ‘This Method is to be ufed in Ships 
that have no Ventilators, and probably, fome- 
times in Ships with Ventilators, thereby to 
fave fome of the Labour of working them. 


377. In the Cafe of Ships at Anchor, where 
the Wind is full a-head, it is propofed to 
have one or both the foremoft Ports of the 
Gun-deck opened, more or lefs, according 
to the Degree of Force or Coldnefs of the 
Wind: And in order the better to direct the 
Wind or Air to turn into the Ship, to fix a 
Piece 
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Piece of Canvas, by means of Loops or Loop- 
holes, to {mall Tenter-hooks, drove into the 
After-fide of the Port-holes, and alfo acrofs 
the Under-fide of the open Port, from its 
After-hinge Corner, to the oppofite-outer fore 
Corner: The lower and fore Borders of the 
Canvas to be looped to Sticks tied together 
at the lower fore Corner; whence another 
Stick, tied faft at that Corner, is to reach with 
its other End to the lower Part of the open 
Port-hole, to be faitened there. It is probable, 
that the extended Canvas being thus fixed 
obliquely, at an Angle of 45 Degrees, will 
give the Wind a Turn into the Ship, fo as to 
caufe it to pafs between Decks, to the open 
Gun-room Ports, which, if it does in any 
Degree, will doubtlefs make the Ship the 
more healthy, by clearing off its foul Air, 


378. ANpD whereas, when in Storms the 
Sailors and the Infide of Ships, are very wet, 
by the Openings of the Seams of the Decks, 
that wet State will be more unwholfome in 
a clofe unventilated, than in a ventilated Ship ; 
in like manner as a clofe-fhut wet Room in a 
Houfe, is much more unwholfome than with 
Doors and Windows open. Thus alfo, it is 
not unhealthy to walk on the damp Earth in 
a 
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a free, open, though damp Air; whereas it 
is well known; that a like or lefs Degree of 
Dampnefs of the Floor and Air, in a clofed 
Room, is very unwholfome. It is, therefore, 
a Matter of the greateft Importance to be 
very careful frequently to change the Air in 
a damp Ship; the noxious Quality of which 
damp Air is much increafed by the great De- 
gree of its Putrefaétion, caufed by the Heat 
in the Ship, and the large Quantity of pu- 
tridly-difpofed Vapour, which arifes from a 
great Number of Perfons ; wz. no lefs than 
4200 Pounds Weight from 500 Men, in 
24 Hours, at the Rate of 39 Ounces from a 
Man, as Dr. Keil found it, efpecially when 
this Damp and Vapour is confined by clofed 
Ports, by reafon of Wind and the great Agi- 
tation of the Waves, for a confiderable Time 
after the Storm. ‘ 


#378. A PROBABLE Means lately occurred 
to my Thoughts, though not perfectly to cure, 
yet much to abate the Degrees of ftinking of 
the Bilge-water, in the Well of aShip; vz. 
by laying at the Bottom of the Bilge-water, 
round the Main-maft, Copper Pipes full of 
very {mall Holes, not one twentieth of an 


Inch in diameter, and blowing Showers of 
Air 











fixed out of the Way, within the Well: Such 
Bellows may be worked with great Kafe, for 
one, two, or three diftant Quarters of an 
Hour, in every 24 Hours, more or lefs, as 

nall be found requifite by Experience: But 
with this Precaution, that whenever the Water 
ftinks much, firft to pump it out of the Ship, 
and after letting in {weet Water, then to ven- 
tilate it a little now and then, as thall be found 
needful; but care muft be taken not to venti- 
Jate very ftinking Water, becaufe it may in- 
creafe the Unwholfomenefs of the foul Air 
in Ships. By this means Ships will probably 
be made fomething the lefs unhealthy; for 
the putrid Vapours which arife from ftinking 
Water, muft needs greatly contribute to in- 
creafe the Putridnefs, and confequently the 
Noxioufnefs of the foul Air in Ships, efpe- 
cially in unventilated Ships. This Precaution, 
with Ventilators frequently to convey off the 
clofe foul Air, will be a good Means to make 
Ships much more healthy. 


379- As to the Method of drawing off 
Air by means of Fire-pipes, it is no new In- 
vention, but was publithed by Sir Rodert Mo- 
ray, in the Philofophical Tranfaétions, in the 
Year 
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Year 1665: And was many Years fince ape 


plied unfuccefsfully for drawing Air out of 
the Houfe of Commons. 


380. AnD as it has been fince applied, in 
preference to Ventilators, to the drawing Ait 
out of Ships, not only for preferving the 
Health of the People at Sea, but alfo the 
Ships from decaying when laid up in otdi- 
Nary ; it is therefore incumbent on me to thew 
the comparative Quantities of Air drawn off 
by the Fire-pipes, and by Ventilators. 


381. Tite Fire-pipes are metalline Pipes, 
about two Inches and half in diameter, one 
of which feaches from the Fire-place to the 
Well of the Ship; the other three Branches 
go to other Parts of the Ship. The Stoke- 
hole and Ath-hole being clofed up, the Fire 
is fulpplied with Air through thefe Pipes, 


382. Tie Draught of Air through thefe 
Fire-pipes, is fometimes fufficient to blow 
out a lighted Candle; but it is much oftener 
{6 weak, as not to be able to do it; as is found 
by Trials; purpofely made: Particularly in 
the Namure, Admiral Bofeawen's Ship, in his 
Expedition to the Eaft-Indses, in the Invin- 

I cible, 
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cible, then a Guard-thip at Port/mouth; and 
of eight Nova-Scotra Tranfport-fhips, in the 
Year 1749: The In-draught of the Air was 
fo weak, that only one of them extinguifhed 
the Flame of a Candle, held at the Mouth of 
the Pipe in the Well by Order of the Right 
Honourable the Earl of Halifax, who was 
prefent at the Trial, This Defect has been 
artfully concealed, by burning Flax, whofe 
broader Flame covering the Orifice of the 
Pipes, is more fenfibly drawn in, and {oon 
extinguifhed. There is alfo another Method 
of difpofing the Fire-pipes in Ufe, which 
conveys ftill much lefs Air; vz. by catrying 
the Pipes through the Fire, thereby caufing 
a fmall Draught, by rarifying the Air in the 
Pipes. 


383. Now, in order further to prove the 
very fmall Quantity of foul Air that is drawn 
off by the Fire-pipes, I made the following 
Experiment 5 072. I fixed the Nofe.of com- 
mon Kitchen Bellows to. a wooden Trunk, 
which was 19 Feet long, and equal to three 
{quare Inches in the Clear within-fide. Upon 
working the Bellows, a lighted Candle held 
at the other End of the Trunk, was blown 
out, 
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out, and the Air rufhed forcibly upon the 
Hand, and would have done the fame, had 
the Trunk been much longer ; fince whatfo- 
ever Air was blown in by the Bellows, mutt 
neceflarily rufh out at the other End of the 
Trunk, 


384. Now, I had found by a former Trial, 
made on another Occafion, that thofe Bel- 
lows would convey fo much Air. at each 
Stroke, as would amount to 37 Tuns in 
an Hour, which is but one fixty-third Part 
of 2340 Tuns; which the Ventilators in 
five of the Nova-Scotia Tran{port-fhips, can 
convey off in an Hour. ‘And the In. diatatit 
of the. Fire-pipes of feven of the Ships, was 
ftill lefs than this, for it was not fufficient 
to extinguifh a Candle, though_ the Trials 
were made when the Fires under the Boilers 
were at their greateft Height, and confe- 
quently drew moft Air: Whereas a con- 
fiderable Part of the Time that the Fires are 
under the Boilers, is taken up in raifing the 
Fires, and in their Declenfion; which bee 
allowed for out of the four Eee during 
which I am informed the Fires are continued 
in the Tranfports, greatly increafes the Dif 

I 2 proportion 
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proportion between the Quantities of Air con 
veyed by the Fire-pipes and Ventilators. By 
this means the People have not any Refrefh- 
ment of Air, for a confiderable Part of every 
twenty-four Hours; and no Refrefhment at 
all when they moft of all ftand in need of it; 
that is, in Storms, when all the Gratings are 
cover d, and there can be no Fires. In this 
Cafe, when the Storm continues long, it muft 
needs be very detrimental to the Health of 
the People. 


385. WHEREAS Ventilators may be worked 
during aStorm, and, if Need required, incef- 
fantly, Night and Day: Which if it were 
done, fuppofing there were 200 Men in a 
Tranfport-fhip, then it would come to every 
Man’s Turn, once in forty-eight Hours, to 
work half an Hour, at a very eafy Work. But 
it has been found by Experience, that the 
working the Ventiltaors half an Hour every 
four Hours, preferved in good Health near 
200 Men, for almoft a Year, in the Succe/s 
Frigate. In this Cafe it will come to every 
Man’s Turn but once in fixteen Days to work 
for half an Hour, and that at a Work which 
it has been found by Experience, they have 
done 
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done even with Eagernefs and Pleafure, being 
much of Opinion that it was for their Health. 
Yet this has been one of the grand Objections 
to the Ufe of Ventilators; on which Account 
they were long {poke of with Scorn and Con- 
tempt, to the Lofs of many Thoufands of 
Lives, which might have been preferved, if 
they had been made ufe of ever fince they 
were firft invented, in the Beginning of the 
Year 1741, 


386. ANOTHER Way of eftimating the very 
{mall Quantity of Air that is drawn off by the 
Fire- pipes, in comparifon of what is done by 
large double Ventilators, is this ; vzz. Whereas 
the Fire-pipes can only extinguifh a Candle 
when held clofe to their Nofe, my {mall 
Ventilator, (Fig.6.) which is about the Size 
of a Sailor’s Cheft, will extinguifh a Candle at 
the Diftance of five Feet and eight Inches 
from the Nofe, which is fixteen {quare Inches 
wide: Which fhews that the Fire-pipes mut 
needs convey much lefs Air than thefe {mall 
Ventilators; which convey 390 Tuns in an 
Hour ; which, though above eight times more 
than the Fire-pipes can do, would yet be very 
infufficient for duly purifying the Air of a 
Ship; becaufe the Quantity of Air which 

I3 thole 
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thofe {mall Ventilators convey, is but 3 Part 
of what the Ventilators in the Captain can con- 
vey, and but =; Part of what the Ventilators in 
the Nova-Scotia Ships can do; and would, 
therefore, be very infufficient to purify the 
Air of a Man of War, or Tran{port-thip ; 
much lefs can the Fire-pipes do it. And their 
Infufficiency to preferve Ships healthy, is 
confirmed by Experience. 


337. Besipes the Advantage of better pre- 
ferving the Health and Lives of People, and 
alfo of the Provifions, fuch plentiful Venti- 
lation will contribute confiderably to the Pre- 
fervation of the Timbers and Planks of Ships, 
if during the Ventilation the Hatches of the 
lower Deck being clofed down, the Air be 
drawn through ela Cieling from between 
Decks, among the Timbers, or Ribs, down 
into the Hold; and this efpecially if all the 
Seams of the Cone of the Hold be calked, 
or clofed,’ with ate of brown Paper patted 
over them, except fome of the lowet Seams, 
which are above the Bilge-water: By which 
means alfo, all the foul Air in the Hold from 
the Pa 8 to the lower Deck, will be drawn 
off: For the frefh Air will enter the Hold 
towards its sek Part, and this will greatly 
con~ 
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contribute to the better preferving all kinds 
of Provifions, Store-fails, and Goods: in the 
Hold, which are often damaged by its hot 
putrid Aur. 


388, Caprain Ellis, Author of the Ac- 
count of his Voyage to Hud/on’s Bay, and now 
Governor of Georgza, wrote me the following ] 
Account, from on-board the Halifax Slave- 
fhip, at Cape Monte, Africa; viz. he took 
a Wax Candle, of eight to the Pound, and 
drew it through a Mould, to make it of one 
Thicknefs, from End to End; and found it 
wafted 67 Grains, in burning thirty Minutes 
in the Hold, which had not been ventilated 
in twenty-four Hours: But after fix Hours 
Ventilation, it wafted 944 1 Grains in the 
fame Time, v7z. 3d more. ‘ 


389. He placed in the Hold a well-polifhed 
Silver Plate, with a Candle and Lanthorn, all 
blinded except a round Hole of two Inches 
diameter: He placed the Plate at fix Feet 
diftance from it, and with fuch an Obliquity, 
that the Rays of Light fhould fall on its Sur- 
face, at an Angle of 45 Degrees. He then 
fixed a white Paper Skreen, at the fame Dif- 
tance from the Plate, and under the fame 
I 4 Angle 
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Angle with the Lanthorn, that the reflected 
Rays might fall upon it. He then obferved, 
that the Reflection from the Plate lafted di- 
ftinély but feventeen and half Minutes, with 
an unventilated Hold, it being turned the Co- 
Jour of tarnifhed Lead: Whereas, when 
the Hold was filled with freth Air, by four 
Hours Ventilation, the Plate continued to re- 
lect Light, and retained its Brightnefs four 
Hours and 41 Minutes. , 


389. Wuen Ventilation had been omitted 
twelve Hours, he hung the Ship’s Bell under 
the lower Deck, took out the Clapper, and 
fufpended it by a Line, which with ats own 
Length, made 44 Inches: The Angle which 
the Rim of the Bell made, with a Line let fall 
perpendicular from the Pin on which the 
Clapper hung. was equal to 34, Degrees. He 
then held the Clapper at the fame Angle, on 
the other: Side of the Line, in order that the 
Strokes at different Times might be with the 
fame Force: When letting it go, it ftruck the 
Bell ; in its Return he catched it, and counting 
the Vibrations, he heard them diftinétly but 
three Times; whereas, when the Hold was 
well ventilated, it vibrated five Times, but its 
Vibrations were not fo quick in the latter as- 
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in the former Cafe. He took all poffible Pre- 
cautions that: thefe Experiments might be 
fairly tried, to prevent Deception, but always 
found them to produce the fame Effect. The 
Cargo-Arms, which were in upright Chefts, 
without Wrappers, retained their Polith. 


391. WE fee in thefe curious and accurate 
Experiments, the great Difference in the Pu- 
rity and Impurity of the Air, of a ventilated 
and unventilated Ship, and, confequently, the 
plain Reafon why, when fuch a foul Air pu- 
trifies, it not only impairs the Health, and 
caufes the Death of Multitudes, but alfo da- 
mages all kinds of perifhable Goods, Store- 
fails, Provifions, &c, and even promotes the 
Decay of the Ship, whofe Timbers will 
doubtlefs rot fafter with a hot putrid, than 
with a frefh cool Air, 


392. THE People on-board were all healthy 
for a confiderable time; v7z. till the Venti- 
lators were fo f{poiled by the Rats eating not 
enly the leathern, but the wooden Parts of 
them, in fuch a manner, that they were obliged 
to give over the Ufe of them long before 
they had any Sicknefs, when many of their 
Slayes died of extremely infectious Diftem- 

pers 3 
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pers; as Small-pox, Meafles, Fluxes,’ and 
Fevers, which came upon them almoft all . 
atonce. The fpoiling of Ventilators by Rats, 
might be prevented by anointing them either 
with Aloes diffolved in Lamp Spirits, or by 
Verdigreafe mixed with Pitch and brown 


Spanifh. 


393. In order to find the different De- 
erees of Warmth of the Sea at different 
Depths, I provided and fent- by Captain Elis 
the following Sea-gage, which was a Pail, : or 
Bucket, to bring up Water from great Depths 
of the Sea; it was 10 4th Inches deep, 11 = 
wide above, and 8 + wide at the Bottom. 
There were round Holes both through the 
top and bottom Heads, each four Inches di- 
ameter, which were cover’d with fquare 
Valves, which opened upwards on Brafs 
Hinges; they were cover'd with Leather on 
their lower Part: They both opened and fhut 
at the fame time, by means of an Iron Rod, 
which was fixed to the upper Part of the 
loweft, and the under Part of the uppermoft 
Valve: So that as the Bucket is let down 
into the Sea by means of a finking Weight, 
the Water opens both the Valves, and pafies 
freely through the Bucket, which, when it is 
as 
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as low as it isto go, being, after fome delay, 
pulled up again, the Valves will fhut, and 
bring up the Water from great Depths; with 
Farenbeit’s Mercurial: Thermometer fixed in 
it, to a moveable Stick, which may eafily be 
taken out, it being fixed by Iron Pins both at 
the Top and Bottom: Then drawing out the 
upper Pin, the Stick may be eafily taken out 
with the Thermometer fixed to it: But the 
Ball of the Thermometer muft not be taken 
out of the Water till the Degree is obferved 
at’ which the Meridian ftands. And, in order 
to this, it will be requifite to put a Cork into 
the Hole at the Bottom, when the Bucket is 
drawn up to the Ship, to prevent the running 
out of the Water when the Valves are opened; 
alfo to preferve the Water, in order to know 
its degree of Saltnefs: In order to keep the 
Bucket in a right Pofition, there are four Cords 
fixed to it, which reach about three Feet be- 
low it, to which Cords the finking Weight is 
to be fixed. 

394. He made feveral Trials with this Sea- 
gage, In Latitude 25°13” north, Longitude 
25° 12" weft, he charged it, and let it down 
to different Depths, from 360 Feet to 5346 
Feet, when he difcover’'d by the Thermo- 
meter, 
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meter, that the Cold increafed gradually. in 
proportion to the Depths, till it defcended 
to 3900 Feet; viz. near three quarters of a 
Mile, whence the Mercury in the Thermo- 
meter came up at 53 Degrees; and though 
he afterwards funk it to 5346 Feet, z.¢. a 
Mile and 60 Feet, it came up no lower: The 
Warmth of the Water upon the Surface, and 
that of the Air, was at that time 84 Degrees. 
He with good reafon thinks, that the Water 
was a Degree or two colder when it entered 
the Bucket, becaufe in coming up it muft 
probably have been warmed in fome degree, 
for he found, that the Water which came up 
in the Bucket, after having ftood 43 Minutes 
in the Air, (the time of winding it up) the 
Mercury rofe above five Degrees. When the 
Water in the Bucket was, by ftanding a due 
time, of equal Warmth with the Water on 
the Surface of the Sea, he tried, by weighing 
equal Quantities very exactly, as alfo by the 
Hydrometer, their Weights, and found, that 
from below the heavieft, and, confequently, 
the falteft. With this cool Water they fup- 
plied their Bath, and cooled their Wine, which 
was very refrething to them. 


395° 
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395. I wave fhewn in my Treatife on 
Ventilators, Numb. 42, 55, the great Quan- 
tities of volatile Vapours which go off from 
human Bodies, both by Perfpiration and by 
Breath ; and. alfo, how apt fuch Vapours, 
when long confin’d, are fo turn putrid, and 
thereby produce the peftilential infectious 
Difeafe, called the Goal Diftemper, or Fever - 
And it is this putrid bad Quality of the foul 
Air, and putrid Bilge-water in Ships, where 
there are many People, which is one of the 
principal Caufes of that common Diftemper, 
the difpiriting Scurvy, of Fluxes, and other 
Diftempers. 


396. In order the more effectually to roufe 
the Attention of Mankind, ina matter of the 
ereateft Importance to the Health and Lives 
of thoufands, and thereby the more fully and 
clearly to convince them of it, I have had 
the following Experiments made, by placing 
lighted Candles in {uch foul clofe confined Arrs ; 
it being well known, that the vital Lamp of 
Animals is either inlivenedand invigorated, or 
_incommoded and quenched, in proportion to 
the different Degrees of Purity or Impu- 
rity of the Air which they breathe in. 
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397. IT wave found, after variety of Trials 
with Candles of different Sizes, that the larger 
Candles, of about fix to the Pound, are beft 
for the Purpofe; and in order to prepare them 
for thefe Experiments, it is proper to cut off, 
or waite by burning, one-fourth or one-third 
of the Candles, where they are ufually fmaller 
and taper, wz. till they are neatly of an 
equal cylindrical Size: Then firft weighing 
the Candle, when it is well lighted, begin to 
eftimate the time, for its burning half an 
Hour in a good Air: Then put it out with 
an Extinguifher, that a fair Snuff, with its 
black Part about half an Inch long, may be 
preferved ; if it be too long, {nuff it to a due 
| Length, in order to fit it for further Trials in 
foul Airs, it being of great Importance to 
begin each Trial with a good Snuff: The 
Candle muft be weighed again after each 
Trial, by burning both in good and foul Air: 
And in order to preferve a fair Snuff in car- 
rying a Candle into a Mine, Sc. it may be 
vell to make a Cafe for it of Cards, nailed in 
a femi-circular Form to the Sides of a flat 
Piece of Wood, about an Inch and a half 
wide; or to wrap it in {tiff Paper with a 
Stick, 3 
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398. Ir. feveral Candles are prepared at 
the fame time, by burning them firft ina good 
Air, they may be marked Numb. 1, 2, 3, by 
Holes made near the Bottom with a: Pin’s 
Point, and filled with Ink, with the Nib of 
a Pen ; for every Candle which is ufed.in thefe 


Experiments muft firft be tried in a good 
Aur, 


399. I pesirED a Surgeon of the fecond 
Regiment of Foot-Guards, to burn a. Wax 
Candle, of about half an Inch diameter, for 
half an Hour, among the fick Soldiers at the 
Savoy, where it wafted but 11 Grains; 
whereas the fame Candle, in a good Air, had 
wafted in the fame time 27 Grains, which is 
more than double of what it wafted in that 
bad foul Air: And he fays. that the Stench 
there is fometimes fo intolerable, that-Candles 
give but a very weak Light. 


400. THE clofe and low Situation of the 
Savoy Prifon, makes it the more requifite to 
have thofe Rooms ventilated. Mr. Adair, a 
Surgeon, who was on Ship-board with the 
large —Embarkation of Soldiers, which lay 
feveral Months wind-bound in the Channel, 
and which invaded France in 1746, told me, 
that 
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that great Numbers of Harrifon’s and Framp- 
ton’s Regiments died of the Goal Diftemper, 
with which they were infected, by about 
40 Men inlifted among them, who being De- 
ferters from the Engli/h in Flanders, and taken 
in the late Rebellion going from Dunkirk to 
Scotland, who being confined in the Savoy, 
there got the Goal Diftemper. He told me 
alfo, that in Flanders they dreaded the having 
of Recruits from the Savoy, being apprehen- 
five that they would bring with them the 
Goai Diftemper. 


401. Dr. Langrifh made the like Experi- 
ment, at my Defire, with a Wax Candle, of 
fix tothe Pound, juft before the Lent Affizes, 
in the Dungeon of Winchefter Goal, in the 
Morning, before Doors or Window-fhutters 
had been opened: The Candle, which had 
wafted 88 Grains in half an’ Hour, in a 
good Air, wafted but 664 Grains in the 
Dungeon, in the fame time, which is near 
one-fourth lefs; and Mr. Thomas, a Surgeon 
of Chelfea Hofpital, obferved the like Difpro- 
portion in burning a Tallow Candle, of fix to 
the Pound, in a pocky Room. After the 
Dungeon had been well ventilated for half an 
Hour with the Ventilators, the Prifoners re- 
maining 
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maining there all the while, the fame Can- 
dle wafted in another half Hour, 87 = + 
Grains, that is, very nearly as much as in the 
good Air at firft; which fhews the great ufé 
of Ventilators both in Goals, Hofpitals, and 
Ships. The Doétor obferved, that at the firtt 
going down into the Dungeon, the foul Air 
affected the Mouth and Throat with a re- 
markable Saltnefs, but not at all at their going 
down after it had been well ventilated, 


402. In St. George’s Hofpital, near Hyde- 
Park Corner, a like Tallow Candle, which in 
a good Air, had wafted in half an Hour, 
77 +z Grains, wafted in the King’s Ward, 
early in the Morning, before Fires were 
kindled, 70 Grains, v/z. <:th Part lef: And 
even this lefs Degree of Foulnefs in the Air, 
by putrifying, is obferved to caufe putrid 
Difeafes, and to be very hurtful, not only to 
confumptive Perfons, but alfo to thofe with 
broken Limbs, who have their Health im- 
paired thereby, infomuch that they find ie 
requifite of late to leave the Wards fometimes 
vacant, in their Turns, for atime, to be aired, 
cleanfed, and fumed with the acid Fumes of 
burning Brimftone, 


K 403. 
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403. In Dr. Stoneboufe’s Stable at North 
ampton, with four Horfes in it, a Candle, 
placed near the Cieling, at firft opening the 
Door in the Morning wafted ,7, lefs, which 
thews that this Air was fouler than that in the 
King’s Ward: Dr. Stoneboufe has, therefore, 
let freth Air into the Stable, through Holes 
made in the Wail, with much broader Boards 
Sxed within-fide, at a fmall Diftance, to fpread 
the entering Air thin, fo as not to blow di- 
rectly on the Horfes; a laudable Pra€tice, 
which ought to be imitated in many Stables, 
where the Horfes breathe too hot and foul 
an Air; whereas a frefher Air would make 
them more vigorous, and lefs apt to catch 
Cold. 


404. A Pian of Spare-mint in a Glafs 
of Water, being, at my Defire, fixed near the 
lofty Cieling of the King’s Stable in the Mews, 
London, faded and died foon ; a Proof of the 
Foulnefs and Unwholfomenefs of that clofe 
Air, which Grooms and Coachmen are fo fond 
of, and which it is moft eafy to refrefh, to 
the great Benefit of the Horfes. 


4.05. As there are various Degrees of the 


Unwholfomenels of the Air of Mines, fo it 
will 
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will doubtlefs be of great Importance to have 
a ready Way to know what thofe feveral De- 
grees of: Unwholfomenefs are in dire 
Mines, and in different States of the 
Mine, at different Times, and in differen 

of Mines: And this may be done w ith fu 
ficient Accuracy, by means of lighted Candles. 


uu 


In order to which, I; procured the following 


tne 


Experiments to be made in feveral Mines. 
VIZ 


ae 


406. Sir Fobn Philips, Bart. of Pickton 
Cattle, in Pembrokefbire, had a Candle burnt 
at the further End of the Level, or Drift, of 
a Coal-mine at BLigelly, which was 42 Fa- 
thom fix Feet and a half from the Pit. and 


5) cis 


eleven Fathom four Feet deep under the Sur- 


AS 


face of the Ground ; where it wafted but 49 


it had mrvey ina 386i Mad , which was ror 
Grains: So this Air muft be unwholfome to 
a confiderable degree. 


407. Iwas obliged to the Reverend Mr. 
Emmerfon, of Middleton, near Barnard-Caftle, 
Durham, for making the like Fag ae 
with light ed Candles, in Lord Dar lington’s 
Lead-mines, in his s Parift 
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they wafted, in burning 15 Minutes, in fome 
Places feven Grains, in others 11, 13, and 
15 Grains lefs than in a frefh Air, more or 
lefs, according to the different States of the 
Air not only in the Mine, but alfo above- 
ground, as to its Weight or Lightnefs, Wind 
or Calm, which made fome Alteration. 


408. In the Drifts, while digging to the 
Air-fhafts, the Air is very noxious; fo that a 
Candle will burn only when held inclining 
fide-ways. But Mr. Emmerfon having placed 
a {mall Ventilator, (Fg. 6.) at the Entrance 
of an Adit, that was digging 50 Fathom to 
a new Air-fhaft, where the Miners com- 
plained much of the Badnefs of the Air when 
they were got about 20 Fathom, infomuch 
that they could work but few Hours at a 
time ; yet when the Air was renewed through 
a long Trunk, which reached from the Ven- 
tilators to the Miners, they could then work 
all the Day with Pleafure. This cheap and 
eafy Method of Relief is, therefore, not only 
of great Benefit to the Health and Lives of 
the Miners, but will alfo be very profitable to 
the Proprietors and Owners of Mines. - On 
communicating the Success of this Method of 
ventilating Drifts while diggisz, to Mr, Per- 

cival 
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cival at Briffol, he put it in Practice in his 
Mines in Cornwal, and that with fo goad Ef- 
fect, that it is like to become a general Practice 
in that Country. 


409. AND it is to be hoped that this will 
lead to the Ufe of the large double Ventila- 
tors, (Fig. 2.) layed on each other, as at 
Newgate, in the great and more noxious 
Mines, where they may be worked either by 
a Stream of Water in the Mine, or above- 
ground, or by the Fire-engine that drains the 
Mine, or by a Wind-mill, which works above 
three-fourths of the Year, and when _ be- 
calmed, by Horfes. 


aro. Mr. ames Sterling, who, at my De- 
fire, burnt the like Candles in Lord Hopetoun’s 
Lead-mines, at the Lead-hills near Edinburgh, 
found the following Difproportion in Places 
where the bad Air is; vz. at the Depth of 
50 Fathom a Candle wafted 71 Grains, which 
in a good Air had wafted g9 Grains, In 
another Place, at the Depth of 83 Fa- 
thoms, 61 Grains; in a good Ai 81 +4 7+ 
And at 44 Fathoms depth, though the Dif- 
ference of the Wafte of a Candle was but 
K 3 92 
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g2 Grains to 85, wz. but feven Grains, only 
+ sth Part lefs; yet this Air is efteemed fo bad, 
as to be unfit for working in: But in the 
Drifts, where there is a free Courfe for Air, 
or a good Current of Water, without regard 
of Depth, there the Difference of the Wafte 
of Candles is very little, and the Air not un- 
healthy :, But where Candles can fearcely 
burn, Men cannot work, though they may 
remain there 10 or 15 Minutes, without In- 
convenience. The Reafon why a Stream of 
Water makes a Mine healthy is, becaufe the 
Air riding on the running Water, is carried 
away with it, and caufes a Succeffion of freth 


fo high, @ that the « mercu a Barometer ftands 
7 t a Medium, one Inch and two-tenths 
ieee han at ae a Houfe; which Houle, 
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as. he, conjectures, flands about 40 ¥ardg 
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412. In digging unhealthy Pits or Shafts, 
the noxious Vapours of them, and the Fumes 
ef Gunpowder in fplitting Rocks, may be 
blown out by the fmall Wentlanaee (Fig. 6.) 
piu 
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through a Trunk about four Inches in the 
Clear, within: And a tarred Canvas Trunk, 
about ten Feet long, diftended with very fmall 
Hoops, may be fixed to the lower End of the 
wooden Trunk; which, being flexible, will 
eafily comply with the feveral Dittances of 
the deepening Bottom of the Pit, where the 


Men are working. 


A413. Mr. Percival, of Briffol, informs 
me, that it has long been the Practice, im- 
mediately after each Blaft of Gunpowder, to 
throw down a Fuze Faggot, or to pour down 
two or three Buckets of Water; but as the 
Water thus falling in a large Bulk, cannot 
wath all Parts of the Air fo well as a Shower 
of Water through the Rofe of a,watering Pot, 
I propofed to him the ufing fuch artificial 
Showers, which they find more advantageous 
for purifying the Air in-a Shaft, as it not only 
wathes with its many Streams and Drops all 
Parts of the Air, but alfo carries down a 
greater Quantity of frefh Air, by means of its 
much larger Surface, when thus minutely di- 
vided, than when it falls in a larger Bulk. 
It may be well for the Man who holds the 
Watering-pot, to ftand. on the fame Side of 
the Air-fhaft that the Wind is, and to hold 
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the Pot as high as he conveniently can, that 
the falling Shower, by avoiding fome of the 
Smoke, may carry down with it the more 
frefh Air; Water and Air attracting each 
other. 


414. In Cafes where it is required to have 
frefh Air defcend by one Air-fhaft, and afcend 
by another at a confiderable Diftance, to 
increafe the Quantity of the defcending Air, 
they caufe a Stream of Water to run down 
that Shaft; but the Quantity of defcending 
Air would be yery greatly increafed, if that 
Water was divided into many {mall Streams 
like Rain, by falling through innumerable 
{mall Holes, made in the Leaden or Copper 
Bottom of a {quare Vefiel, as large as the Air- 
fhaft, leaving open the Spaces between the 
Sides of the Veffel and the circular Sides of 
the Shafi, for a Supply of Air to defcend. 
The fame Method will alfo be beneficial in 
purifying, with little Water, the noxious Air 
jn the Well of Ships. . It is obferved by Phy- 
ficians, that a Shower of Rain will make fome 
unhealthy States of the Air healthy. Thus 
a Shower of Rain greatly checked the Ravage 
of the laft great Plague in London, | 


ib 
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41s. Francis Blake, Efg; F.R.S. informs 
me, that they carry on their Drifts of Com- 
munication double betwixt Pit and Pit, break- 
ing here and there Holes through the Par- 
tition, that thereby the Air may be made to 
circulate, when by Fire or otherwife its Equi- 
librium is deftroyed ; which Methods, though 
{ufficient, in moft Cafes, to prevent immediate 
Death to the Workmen, yet he thinks it in- 
{ufficient to render Mines near fo wholefome, 
as Ventilators of a proper Size would make 
them. He fays further, that it were to be 
wifhed that Ventilators could a& jointly with 
the prefent Methods now in ufe, both to 
render them more wholefome, and alfo to 
obviate what fome object, viz. Thatif, whiltt 
Men are at work in a noxious Mine, the Ven- 
tilators, their fole Dependance, fhould break, 
what muft become of them? But this Ob- 
jection is of little Weight, unlefs the noxious 
Vapours immediately fill the Pit, before the 
Miners have time to get out, upon the Ventila- 
tors ceafing to work. But, allowing this Ob- 
jection: its full Force, he thinks Ventilators 
would be of ufe to act in Conjundtion with 
the prefent Methods that are in Ufe, as they 
would conduce to the better Health of the 
Labourers, whofe State, he fays, is very de- 


3 plorable ; 
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plorable ; they earning their Bread in Mines, 
juft not noifome enough to fhew an imme- 
diate ill Effect, but who, at every Breath, 
draw in fuch bad Air, as haftens the Period 
of their Lives. And here, doubtlefs, Ventt- 
lators would be of great Ufe, by much in- 
creafing the Quantity of frefh Air that would 
thereby be impelled into the Mine. But the 
moft effectual Method to have the Miners 
breathe frefh and wholefome Air would be, 
to have the Air conveyed through a large 
Trunk, from the Ventilators to the Place 
where the Miners are at Work ; and by this 
means the fewer Air-fhafts would do, fome 
of which, as lam informed, are funk at a 
great E Expence. The Trial mention’d Numb, 
28, Vol. 1ft, was an imperfect Trial. 


416. Mr. Erafmus King very rightly pro- 
poles to have Ventilators worked by the Fire- 
engines, in Mines, which would abate but 
very little of the Force of the Fire-engine ; 
becaufe as the Stroke of that is feveral Feet, 
and the Stroke of the Midrifts of the Venti- 
lators but 12 or 16 Inches, fo the Lever uy 
the Ventilotors may be proportionably t 
longer, and confequently be worked aii fo 
much the lefs Force. 


417. 











VENTILATORS. 199 


417. By the Favour and at the Defire of 
‘fobn Birkhead, E{q; of Tleworth, the follow- 
ing Trial. was made by Mr. Lambe, of St. 
Aujiel in Cornwal, with three Mould Candles, 
of fix tothe Pound; viz. Nov. 16 th ey burnt 
firft for half an isi in a good Air, and 
wafted, Numb. 1, 99 Grains, “Numb. 2, 100 
Grains, fe anern 3, 99 Grains. The fame 
Candles wafted, in burning half an Hour in 
a ‘Tin Shaft, where they were 27 Fathom 
below the Surface of ‘the Ground, ne feven 
Fathom below an Adit of good Air, and 
three Fathom horizontally from the Bottom, 
27 Fathom Adit, where they could but juft 
keep a-light; Numb. 1. watted 6, Grains, 
Numb. 2, 55, Numb, 3, 51 Grains; At the 
further End of this Place, which was three 
Fathom further, a Candle would not burn 
but when held fide-ways flanting. 

418. Mr. Lambe gives the following De 


fcription of Damps in the Babes Words, 
wis. § A damp poked Airs a‘ Thing that 
‘* deprives a Man of Breath; firft, when he 
comes into it, there is a calm thick Mitt ; 
‘¢ when he fets about working, | his Bieath 
** decays; the Duft that arifes from the 
Thee Be 


-~ fal aa 1 £ Sse L Q a ifs ha 
Yools, or Pick, and the Smoke of the 
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Candles, all go into him; fo that he 
breathes for Life with great Difficulty ; and 
what he {pits or brings out of his Lungs, 
is as black as Ink: He will foon have a 
fhort tickling Cough, and if he does not 
take care in time, he will not be able to 
move out of the Place, Ina great Damp 
the Flame of the Candle is fmall and white, 
and can’t be perceived to move, and fome- 
times it will quench in an Inftant: The 
more Candles are burnt the worfe he 
breathes: The Damp is moft in boggy 
Ground; not fo bad when there is Water 
in the Shaft; very bad in calm fultry Wea- 
ther; and when the Wind is brifk it clears 
great Part of it; A Man that works in 
thefe Damps looks very pale, and complains 
of a great Heavinefs on his Breaft. Thefe 
Damps are from feven Fathom to 36 Fa- 
thom moftly.” 


4tg, Tue Tinners air the Shafts, by 


means of along Trunk 2 + 4 Inches wide, 
wide mouthed, with a Head fixed atthe Top, 
which always turns to the Wind; this might 
effectually be done, and that in calm: Weather, 
by blowing Air down now and then, through 
the widened Trunk, with a {mall Ventilator ; 
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by this means fewér Air-fhafts would do, 
which Air-fhafts, when funk, give a Current 
to the Air: Sometimes they tie a Bundle of 
Furzes to a Rope, and by pulling it up and 
down, render the Air better for many Hours ; 
which fhews, that a {mall Ventilator, which 
would refrefh more effectually, need not be 
conftantly worked. 


420. As the fame Method of eflimating 
the Degrees of Foulnefs of Air in Hot-beds 
and Green-houfes, may probably be of fome 
Ufe, when further Trials fhall have more ac-~ 
curately fettled the wholfome and unwhol- 
fome Degrees of thofe Airs; for frefh Air is 
of great Importance to the Health and Thriv- 
‘ing of Plants and Trees, as well as to Ani- 
mals; for Purity of Air, as well as Warmth, 
is neceflary for their thriving in Hot- beds and 
Green-houfes: I fhall, therefore, give an 
Account of the few Trials which I made, 


421. 1 rounD the Heat of a Heap of Dung, 
by Farenbeit’s Mercurial Thermometer, to be 
104 Degrees above the freezing Point, which 
is more than half the Heat of boiling Water. 
fanuary $4, a Candle which, in a good Air, 
wafted in burning half an Hour, 65 Grains, 
watied 
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waited so Grains, 7 lefs in a Hot-bed not 
cover'd with Mold: The Heat of the Dung 
was 33 Degrees. “Zan. 18, the Air was fo 
foul as to extinguifh the Candle, though the 
Glafs Cover had been on but half an Hour, 
The Heat of the Air under the Frame was 
52 Degrees, but the Heat of the Dung much 
preater. ‘fan. 21, the Dung cover’d with 
Mould : The Candle wafted 49 Grains; the 
Heat 34 Degrees. The Bed is now in a 
healthy State for Seeds. Fed. 1, the Candle 
49 Grains; the Heat of the Air in the 
54 Degrees; the Cover of the Frame 
half an Inch, to let in freth 


the Cucumber Pints’ were in good Health. 
T made the like Experiments with ] lighted 
Candles, in fome warm Green-houfes at 
nee de and found a fenfible Dif. 
ference as to the Purity of saa Green- 
houles, but have loft the Minutes of thofe 
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422. Tne Air at the u i ite Part of hot 
Pine-houfes: is remarkably offenfive; at the 
fame time that the lower Air, and! near “the 
Floor, 1s pleafant and agreeable, The Degrees 


of 
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of Unhealthinefs of this upper Air might 
probably be known, by having fome,of, the 
fame kind of Plant, as Mint, &c. in two Pots, 

one of the Pots to be placed on the Floor, the 
other near the Cieling in the bad Air, where 
Plants have been kill ee the noxious Vapours 
of which, when nae oes into Drops, da- 
mage the Plants they fall on: Which Incon- 
venience may, in. a good meafure, be pre- 
vented by refrefhing shins Air cautioufly, wit 
Pannels of Reeds, at the uppe er Part of eac 
End of the Houfe, in order thereby gradually 
to convey of the foul and .lighteft upper 


Ar. 
2, THESE and the lik Experin nents with 
b 
STees ¥ eee i i the Py ftagnant 
nig in Goals, Hofpitals, Ships, and Miunes 
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but with this Diftin@tion, vz. t 
degree of Foulnefs of Air long confined, bei 
hereby become the more putrid, will, on tha 
account, be more noxious than a greater de- 
gree of Foulnefs of Air which a not been 
long enough confined to become putrid. 
Thus the long ftagnant Air of a common 


Geal, in which there are comparatively much 


fewer Perfons than in aSh bis will breed the 
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infectious Goal Diftemper ; whereas the mich 
fouler Air of a Ship, crowded full of Perfons, 
if it has not been long enough confined to pu- 
trify, may not produce that Diftemper ; 
though, when long confined, it frequently 
produces that Diftemper, the Scurvy, Flux, 
and other Difeafes, which are the bad Confe- . 
quences of a putrid Air, which is the prin- 
cipal Canfe of the Scurvy. Perhaps fre- 
quently repeated Experiments with Candles 
in the Rooms of thofe who ate fick of dif- 
ferent Diftempers, may lead to eftimate the 
different Degrees of Putridnefs of fome Dif- 
tempers, as alfo fhew the different Effects 
that putrid and unputrid Diftempers have 
on burning Candles: At leaft it feems very 
probable, that repeated Trials with Candles, 
in the Rooms of thofe who are fick of the 
moft putrid and offenfive Diftempers, will 
fhew when it is requifite, in fome meafure, 
to abate the great Degree of Foulnefs of fuch 
Air, by cautioufly admitting frefh Air, and 
keeping the Bed-curtains clofe for a fhort 
time, till that frefh Air is grown warm, as has 
been fometimes practifed with Succefs. And 
whereas a cool frefh Air, though admitted in 
but {mall Quantities into a hot Air, will ims 
mediately defcend, fo as to be fenfibly felt ; 
might 
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inight it not, therefore, be advifeable to ade 
mit the frefh cool Air near the Floor of the 
Room, 


424. I sHALL next give an Account of 
tational and eafy Methods to purify the Air; 
and regulate its Heat in Melon=frames and 
hot caenadine viz. 1. By taking a Pane 


of Glafs out at each End of the upper Side 
of a Monta or Hot-houfe; and the 


fixing to the Rails of the Frame a Board over 
the Ginleks wi Kn a sind Hole in it, about four 
Inches in diameter; the Board to be like a 
Wedge, fo much thicker at the lower End 
than the upper; as to have i Surface hori- 
zontal, on which to fix a wooden or Tin Tube 
(by fliding under fmall Ledges or Moldings, 
the lower fpread-out Part Sg it; fo as saps 
to put on or take off) the Tube to be four 

Inches in diameter, and a Foot high, waa a 
Cowle on it; made readily to turn to and fro 
by means of a Vane, fo a8 to he aave its clofed 
the Wind; and 


s 


Side always ‘to i 
from the Wind ; for the foul Vapours which 
arife from the Dung, and Perfpiratic 
Plants, to pafs off incefiant! t 

this, without admitting any cold Air, as is 


done in the common Method, by raifing the 
lL; 








14.6 The Usus of 
Glafs-covers a little, which endangers the 
Plants fuffering by Cold. It is probable that 
more than two of the Tubes will be wanting 
in long Frames; for the Plants are found to 
flourith beft that are neareft thefe: Square 
wooden Tubes with Vanes on them, may 
probably be better than Tin Tubes, which 
in cold Weather may condenfe, and thereby, 
in fome degree, check the Afcent of the 
Vapours. 


425. Wuen, therefore, Plants by this means 
conftantly enjoy a freth Air, they will probably 
thrive with more Vigour, and alfo become more 
hardy, by being always in a temperate Air, 
than when they are fometimes ftewed in the 
foul, hot, and clofe confined Vapour of the 
Hot-bed and Perfpiration of the Plants, frefh 
pure Air being as requifite and falutary for 
Plants as for Animals. There is in the mid- 
dle of the Tin Tube a round Valve, which 
turns on an Axle, fo as to open or clofe the 
Tube more or lefs, when it fhall be found 
needful, in proportion to the different Degrees 
of Heat of the Dung or Bark, and the dif- 
ferent Temperatures of the outward Air: Or 
there may be a fliding Shutter at the lower 


End of the Tube. 
4.26. 
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4.26. Ir is very probable, that the Flavour 
of Melons and Pines will, by this means, bé 
confiderably more delicate than when in the 
common Way they are long ftewing in the 
foul Vapour of Dung or Bark, and of what 
perfpires from the Plants: For, it is a matter 
of common Obfervation, that the Fruits on 
Trees both thrive more kindly, and are alfo 
the better flavoured; the mere freely they per- 
{pire in a pure Airs 


427, THERE is another Improvement 
which, as I have lately found upon Trial, will 
be of further confiderable Benefit in Melon- 
frames and Hot-houfes, vz. I laid flopin 
in a Heap of hot Dung, a leaden Pipe, see 
was eight Feet long; and an Inch and quarter 
wide within: The lower End of the Pipe, 
which was bent a little downwards; was ex- 
pofed to the open Air, near the Surface of | 
the Ground: The upper End of the Pipe, 
being bent upwards, came upright out of the 
Top of the Dung-heap, near the other End 
of the Heap. 


428. Tiir next Morning, at vals a mer 
curlal Thermometer being 
Inches into the upper Par 
Lez ‘Heat 


o 
5 
c 
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Heat of the afcending Air raifed the Mercury 
to 111 Degrees above the frezing Point, that 
is, almoft to two-thirds of the Degree of 
Heat of boiling Water, which is 180 Degrees 
above the freezing Point. So the external 
Air being then 16 Degrees above the freezing 
Point, it was heated gs Degrees, in two-fe- 
conds of Time, in paffing the Length of eight 
Feet up through the Pipe. Whence it may 
be eftimated, by making that Air vifible by 
Smoke, thereby to know its Velocity, that 
there pafies through the Pipe about feven 
Tuns of Air in an Hour, and in 24 Hours, 
168 Tuns; and this inceflantly, Day and 
Night, as long as the Dung retains its Heat : 
And as’ its Heat abates, fo will the Heat and 
Quantity of the afcending Air abate. 


429. Iw order, therefore, to have a conftant 
Supply of frefh warm Atr, it may be well to 
have three or four Pipes in each Melon-frame, 


* 


or feveral more in Phase heutes: to reach five 


or fix Feet beyond the Back or North-fide of 
the Frame, to be cover'd faa tiv ely with frefh 


hot Dung as the former grows cold: And 
there may be more than one Pipe in each 
Dung-heap, if required ; and if the Bottom 
ef the Dung-heap is a Foot under-ground, to 
give 
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give the Pipe a greater Slope, the more Air 
will afcend up it. Qu. Will it not be well 
to have each feparate Dung-heap inclofed 
with Boards at the Sides ? 


430. Or rather, a conftant Succeflion of 
warm‘Air may be let into Hot-houfes, by 
having floping Pipes to pafs through the End- 
walls near the Ground, and alfo near the In- 
fide of the North-flue hot Wall, four, five, or 
more Yards long, according to the Length of 
the Hot-houfes, through which Ple nty, of 


warm, pure, frefh Air, will inceffantly afcend. 


431. AFTER September we have not Heat 
enough to correct the Crudities which are 
imbibed in the long Nights, from the Vapours 
of the warm Bed, and from the Perfpitation 
of the Plants: Bat when thefe foul Vapours 
are inceflantly carried off through thefe Tubes, 
the Plants will not be fubject to be fuffocated 
with foul Vapours, nor bet ade too tender 
by being too much heated, but will be the 
more hardy ; and will, through their whole 
Progrefs, thrive more kinc ily, by having a 

more free Perfpiration, in a pure warm Alr ; 
neatly refembling the Summer falutary open 
Air, 


Ly 3 4.32. 
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432. AND as Hot-houfes will by this 
means be filled with a conftant Succeffion of 
warm, wholfome, frefh, unburnt Air, and 
the natural Floor of a Hot-houfe or Melon- 
frame thereby fufficiently warmed, for the 
Growth of feveral Kinds of Plants; it feeras 
probable, that they will grow and thrive then 
in the midft of Winter, coyering the Glaffes 
with Mats in very cold Weather, 


433. AND by the fame means, the Air of 
too clofe and {moking Dwelling-rooms, may 
be refrefhed, by having Pipes three or four 
Yards high in the Corners of the Rooms, with 
their lower Ends pafling through the Walls, 
the Pipes being in fome degree warmed by 
the Warmth of the Room, the freth outer 
Air will conftantly afcend warm, fo as not 
to incommode Perfons even in Winter. It 
may be well to have the lower End of the 
Pipe bent downward on the Outfide of the 
Wall, to prevent ftrong Winds blowing up 
it. Qu. Will not fuch refrefhing Pipes be of 
confiderable Benefit in the Chambers of the 
Sick? 


434. Ir has in many Inftances been ob- 
ferved, that the Air of Chambers over Rooms 
where 
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where Charcoal is burnt, is very bad; as over 
the high-pitched Affay-office at Goldfmith’s 
Hall, and over large Kitchens where there 
are feveral Stoves of burning Charcoal, whofe 
Fumes are not conveyed away through a 
Chimney, &c. I caufed a live Chicken to be 
held up near the Cieling of a Room where 
Charcoal was then burning, in the middle of 
a large Kettle of Water: After fome time, 
the Chicken became fo languid and faint, that 
it could not ftand. And, as fuch fubtile and 
fulphureous Fumes afcend with great Ve- 
locity upwards, fo I have known an Inftance 
where they penetrated the Cieling and Seams 
between the Boards fo much, as to incom- 
mode thofe who lay in fuch Chambers, to 
fuch a degree, as to oblige them to rife in the 
Night, and open Windows to admit frefh 
Air, to prevent being {uffocated. 


435. Anp here it may not be improper to 
mention an excellent Method which, by often 
repeated Experience, has been found effeCtual 
in curing moft {moking Chimnies, vz. not 
to have the Mantle high, and from the Mantle 
to build the Sides and Breaft upright for two 
or three Yards; the Sides to be no further 
diftant from each other than the Width of 
L 4 the 
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the Fire-grate; and the Breaft but ro, TA; 
or 16 Inches diftant from the Sides of the 
Throat or Back of the Chimney, which will 
make the lower Surface of the Mantle to be 


a broad horizontal Plane; a yery material 
Circumftance. The fide Taunibe from the 
Hearth to the bailed to defcribe a Curve. 
When Chimneys have a good Draught, it 


greatly con siBkes to the haying freth exhi- 
Jerating’Air in a Room. 


* 30: THE airing the Wards of Hofpitals, 
in which there isa conftant Succeffion of fick 
Perfons, does not feem fufficient: But in 
order to cure the putrid Infection a adhering ta 
Cloaths, Walls, &c. it feems requifite to have 
it fometimes done by the Fumes of burning 
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7, WHEN we breathe a foul Air, the 
s being not thereby fo much dilated as 
ure Air, the Blood cannot pafs fo ae 
gh the Lungs to the Heart as it ought 
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the more freely does the Blood pafs through 
them; as was evident in the Cafe of the 
firhing Horfe, which Action, by dilating his 
Lungs, made the Blood prefently rife the 
higher in the Glafs Tube which was fixed 
to his crural Artery. Hemaflicks, p. 16. And 


Crt 


9 
d 


this Reafoning will hold proportionably, in 
relation to the Foulnefs of the Air in the 
Wards or Chambers of the Sick : And, there- 
fore, to let in frelh / Air, with due Precautions, 
has been found of great Benefit to the Sick of 
fome Diftempe ts, particularly in that naufeous 
Diftemper the Small-pox, which fouling the 
Air much, great Relief has been foun .d by 
admitting frefh Aur. 

438. Ir is obferved of the Lace-makers 
that they are of a very fickly Countenance 


Ad 
| Ul 


which Unheal ithinefs is probably owing to 


ek tat a 
their conftantly being in a very ftooping Po- 
/ 3 CY 
vv {}- " q 
fiure over the Lace-cufhion ; in which prone 
ee } ere ee 
Pofition they cannot du ly dilate their Lungs 
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J 
n 'Tent-work, or other Employments, there 
will be a proportionable Inconvenience from 
the thereby leffened Infpirations. The fame 
is alfo obferved in fome Parts of England 
where they have got a habit of leaning ina 
very ftooping Pofture, with their Elbows 
their Knees. 


439. On the Andes, the higheft Mountains 
in the World, they can breathe very freely, 
viz. becaufe the cold Air defcends faft to the 
lower Parts of the Lungs, and there being 
expanded by Warmth, dilates the Lungs: 
Whereas on TYeneriff, where they breathe a 
warm or hot Air, the Breathing is incom- 
moded. This quick Defcent of very cold 
Air to the lower Part of the Lungs, is thought 
to caufe Pleurifies in the South of France, 
and the like cold Places: To prevent which, 

ers draw their Breath in through a Hand- 
kerchief applied to the Mouth. ‘There is 
fometimes, with an eafterly Wind, on the 
Coaft of Guinea and of the Red-Sea, a dufty 
Air, which is unwholfome. The ‘like is 
mentioned Deuteronomy xxvill. 24. The Lord 
feall make the Rain of thy Land Powder and 
Duft; from Heaven fhall it come down upon 
thee, until thou be deftroyed, When we breathe 
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a frefh Air, it defcends to the lower Part of 
the Lungs, and thereby drives out the lighter 

warm foul Air: But when in crowded 
Rooms, we breathe an Air as hot and damp 
as that in the Lungs, we then only change 
in breathing the upper Air in the Lungs, the 
lower Air Seine equally hot and light, as the 


new-breathed upper Air, and, confequently, 
of equal Weight, the lower Air cannot be 


changed ; but by continuing to grow fouler 
and fouler, gives that uneafy genfatian which 
is called a pent Breath. Thus I have found 
by Experiments, as have feveral others, that 
the fame Gallon of Air can {carcely, and with 
great Difficulty, be breathed to and fro for a 


Minute, by reafon of its great Degree of 


Foulnefs. It is, therefore, a Matter of great 
Importance, to ufe Means to change the Air 
of fuch Rooms, by a conftant gentle Suc- 
ceflion of frefh: But it muft not be let in 
at full open Windows, efpecially in cold 
Weather, becaufe it will fall down precipi- 
tately, and incommode the Company, There 
will be another great Convenience in thus 
changing the Air of crowded Rooms, w2. 
that they will not, when they go out, have 
the dangerous Inconvenience of a fudden 
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change, ftom a very hot to a very cold, in- 
clement Winter Air. 


440, As to the common fick Rooms. of 
private Houfes, it is the Advice of the learned 
Doéto t Tebrinl haus, in, his Medicina Cor poris, 
Jrequently to change the dir of a fick Room, 
efpeci ally se the Sicknefs have been Wn be- 
caufe itis then become putrid : And the good 
Effect of this Practice is found by Experience 
in the Small-pox Hofpital, as is above-men- 
tioned, Numb. 262. And this is eafy to be 
done in a moift gentle and fafe Manner, by 
leaving the CRambendees open for fome 
time; as is evident, by holding a Candle to 
the upper Part of an open Docs: -cafe, where 
by the inclining of the Flame, it appears, that 
the Air goes out of the Room: But if the 
Candle is held a little lower, the Flame is 
upright, which fhews a ftagnant State of the 
Air: But when held in the lower half of the 
Door-cafe, the greater Bend of the Flame 
fhews, that the cooler, heavier, external Air 
tufhes into'the Room, and thereby drives out 
the upper, lighter, more noxious Air, which 
is thereby happily changed.for freth Air, that 
pose pe Sane falutary Cordial of Na- 
ture; which thofe who ufe themfelves too 
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tenderly, are apt to fhun, as fuppofing it un- 
wholfome, becaufe cool ; not confidering, that 
a hot, clofe, foul Air is, in reality, the un- 
wholfome Air. This Experiment fucceeds 
beft at the Door of a Chamber in which the 
Air is warmed by a Fire, or by Perfons being 
in it for fome time. The Endeavours, there- 
fore, to prevent the Admiffion of any frefh 

bihilenating Air, by double Doors, lifting 
Crevices, &fc. are doubtlefs wrong, and is 
often the Occafion of a difpiriting {moky 
Air in Rooms. When it is confidered how 
fmall the Quantity of Air in the Head of a 
Cradle is, for a Child to breathe tosand fro, 
can it be thought falutary to confine it very 
clofe, not only with a Lining, but alfo with 

Curtains. Were a Child to breathe that 
fmall Quantity of Air as clofé confin’d as in 
a Box, it would doubtlefs be fmother’d ina 


few Hours. 


441. Mr. Tidd, Clerk of her Royal High- 
nefs the Princefs of Wales’s Belseaah is 0" has 
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diameter, in which Hole are fixed, behind 
each other, two or three little twirling Winde 
mills, with Sails of very thin broad Copper- 
plates, which {pread over and cover the whole 
circular Flole, fo as to make the Air which 
enters the Room, to fpread round in thin 
Sheets fide-ways ; fo as thereby not to incom- 
mode Perfons by its blowing directly upon 
them, as it would do, were it not hindered 
by the Mill-fails, which turn. on the fame 
Axle-tree or Spindle, each lefs than the other, 
This Method of refrefhing Rooms is much 
approved of, and ufed by many, not only in 
England, but alfo in other Countries. 


442. THE ingenious Dr. Pringle, in his 
Obfervations on the Difeafes of the Army, 
fays, ‘* That putrid Difeafes are very apt to 
“be bred in Hofpitals, Barracks, Prifons, 
‘ and Tranfport-fhips, and in every crowded 
Place, where the Air jis long pent up, fo 
‘as to be corrupted by the perfpirable Mat- 
ter of the Body, which, as it is the moft 
‘ volatile Part of the Humors, is alfo the 
moft putrefcent: Hence it is, that in pro- 
portion to the Naftinefs of fuch Places, 
the Number of Dyfenteries and foul Sores, 
but above all, of Mortifications, a malig- 
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«¢ nant Fever is both frequent and mort 
And he further fays, ‘* It 1s incredible in 
*< how few Days the Air will be corrupted 
“‘ in thronged and clofe Wards: And what 
‘¢ makes it harder to remedy the Evil is, the 
«© Impoffibility of convincing either the Nur- 
“< fes or the Sick themfelves, of the Neceflity 
© of opening Doors and Windows at any 
‘“ time for the Air: I have always found 
«© thofe Wards the moft. healthy when, by 
<¢ broken Windows and other Wants of Re- 
“ pair, the Air could not be excluded.— 
“© The Putrefaction of Flefh advances quicker 
“ in aconfined than a free Air, becaufe the 
“¢ moft putrid Parts being the moft fugitive 
<< and volatile, they inceffantly iflue from a 
‘“* corruptible Subftance, and difperfe with 
* the Wind: But in a Stagnation of the Air, 
*«« they remain about the Body, and by way 
“ of Fermentation, excite it to Corruption.” 
Hence it is, as the Doctor obferves, ‘* That 
« Goals are the frequent Source of malignant 
“Fevers in Towns;’ which the ventilating 
of them will effectually prevent. ‘* Hence 
‘** alfo it is, that the calm ftagnant Air of a 
* Country, with Moifture and Heat, is bad 
‘Cand unwholfome; but this Moifture and 
«« Heat, without flagnant Air, is not fo putrid 
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“and bad.’ Which fhews how falutaryy 
Wind is, and at the fame time the Reafon why 
in Ships Men are very liable to Diftem pers 
from moift and corrupt Air confined. And 
in his Treatife on Hofpital and Goal Fevers 
he obferves, “ That the Degree of Contagion 
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and Malignity of thefe putrid Fevers, de- 
pends upon two Circumftances; firft, the 
long Continuance of Putrefaction in the 
fame Place, and, fecondly, the Degree and 
Quantity of it. We have an Inftance of 
the firft Kind in Goals and Dungeons, 
which are perhaps left foul for Ages; and 
where, by reafon of the long Succeffion of 
animal Filth and Naftinefs, the putrid 
Ferment is exalted to fo high a Degree, 
that the very Breath and Cloaths of Male- 


‘ factors will fpread the InfeCtion. The 


fecond is moft apparent in Hofpitals, 
which though of no long ftanding, yet 
by the great Quantity of putrid Exhalas 
tions, will produce the fame Effect.” He 


obferves further, ‘* That a foul Hofpital will 


ee 


turn any Diftemper into a malignant 


“reever, 


443. AND no wonder that a human Body, 


that is of itfelf fo fubject to Putrefaétion; 
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fhould be apt to fall into a putrefying State, 
when it is unhappily fituated in the midi of 
avery putrid Air, which is drawn in great 
Plenty into the Lungs, and thence {preads its 
Putrefaction into the Blood and Humours of 
the Body. No wonder then that, as the 
Doctor obferves, * there isa great Tendency 
** to Putrefaction through the whole Courfe 
** of the Difeafe: A principal Means for the 
** Cure of which is, as he obferves, to breathe 
“* frefh Air.” 


444. As the moft putrid Vapours are the 
moft fubtile and volatile, fo I obferved them 
to be in the Court at the O/d Baily, May 11, 
1750; when I was obliged to be there; and 
found the Smell of the Air in the Gallery on 
the right Side of the Court, fenfibly more 
offenfive than below, when I was called down 
among the Crowd, to give Evidence. And 
accordingly, thofe who were fituated higheft 
in the Court, as the Lord-Mayor, Judges, 
Middlefex Jury, and thofe in the Gallery.on 
the left Hand of the Court, were chiefly in- 
fected with the fatal Contagion; on which 
Side a wide Safh-window facing the Judges, 
was open; at which an eafterly Wind entered, 
which might blow down the moft venomous 
M Va- 














162 The Uses of 


Vapour which was near the Cieling, and 
condenfe in fome degree, and check the fub- 
tile infectious Vapour, heated by a crowded 
Court for many Hours, from afcending fo 
faft from among thofe on the Bench and in 
the Left-hand Gallery: Whereas on the 
Right-hand, where no Window was open, 
the fame Heat might caufe the envenom’d 
Vapour to afcend quicker to the lofty Cieling ; 
as itis well known fuch Vapours conftantly 
do in Rooms full of crowded Affemblies, 


44.5. As to the preferving the Timbers of 
Men of War, laid up in ordinary, the longer 
from decaying, the following Method was 
made ufe of, viz. all the Seams between the 
Planks on the Outfide of the Sheerne/s, a 
20 Gun Ship, at Deptford, were caulked, to 
prevent the efcaping of the Air in wafte 
through them: And the lower Seams of the 
Cieling, or inner Lining in the Hold, were 
cleared ; the lower this is done fo much the 
better, that the frefh Air may enter among 
the Ribs as low as poffible. The Seams of 
the Cieling of the Fore-part of the Ship were 
opened about an Inch wide, to give a free 
Paflage to the Air, and thereby prevent its 
Dampnefs and Mouldinefs, by too ftagnant 
an 
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an Air. The Seams next under the Cells of 
all the Port-holes, and juft over them, were 
alfo opened, to give a free Paflage for the 
freth Air, for want of which they are very apt 
to decay there. The Ports thut clofe againft 
feveral Folds of Lift nailed to the Sides, Bot- 
tom and Tops of the Port-holes. All the 
inner Seams of the Gun-wale, above-deck, 
caulked, except the uppermoft Seam, which 
is opened all round the Ship, for the Air to 
pals freely off ; and except alfo the Seam juft 
above and under the Sell of each Port-hole, 
the Hatches of the lower Deck, and all Holes 
through it, Gratings, Haw/fe-holes, Chim- 
ney, and all other Outlets for Air, to be 
well clofed. The Lining or Cieling was alfo 
clofed under the lower Deck, which is ufu- 
ally left open. It feems beft to blow the 
frefh Air into the clofed Ship, becaufe there 
being thereby fome degree of crowded Air, 
It is more likely that it will be comprefled 
into many more Seams and narrow Meanders 
of the Ship, than if the Air were drawn out 
of the Ship; becaufe when the Air is drawn 
out of the Ship, the frefh’ Air will be drawn 
in at the Seams of the upper Part of the Ship, 
and little or no Part of the freth Air will be 
brought dowm among the Timbers of the 
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lower Part of the Ship: Whereas, when it 
is direétly blown down to the lower Part of 
the Hold, it muft afcend thence through the 
loweft widened Seams, up among the Tim- 
bers to the upper Parts of the Ship. 


446. At the firft Trial, only one Sett of 
fuch double Ventilators as are ufed in New- 
gate were put into the Sheernefs, and worked 
by a Wind-mill fixed on the Main-deck ; but 
the Fore-part of the Ship being mouldy and 
damp, for want of opening the Seams of the 
Cieling of the Fore-part of the Ship, to give 
a freer Paflage for the Air; it was thought 
advifeable, in order the more effectually to 
f{ucceed, to have four Setts of fuch Ventilators, 
viz. two between Decks, and two in the 
Hold, all to be worked by the Rod of one 
Wind mill, which convey into the clofed Ship 
at the Rate of 14,0c0 Tuns of Air in an 
Hour, when the Mill turns at the Rate of 
“15 Times in aMinute; and more or lefs, in 
proportion to its greater or lefs Velocity. 


447. Auguf 11, 1752, when the four 
Setts of Ventilators worked at the Rate of 
20 Strokes in a Minute, all Hatches, Gratings, 
€3¢, being clofed, the Blaft of Air into the 
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Ship was fo great through the whole Ship, 
that no fingle Timber could probably efcape 
the good Effect of it; for the Flame of a 
lighted Candle, held to the Seams, in almoit 
all Parts, was fenfibly blown into them ; not 
only among the more open Timbers, but 
alfo in the Channels, where the Dead-eyes 
are fixed to hold the Mafts, in which Places 
there is a Bed of Timber laid together very 
clofe.- And this was chiefly done by three 
new Setts of Ventilators, the old Sett being 
much damaged by pulling in Pieces, and 
lying by neglected. 


448. A comMon Quart Bottle being filled 
about one-fourth full of Water, and having 
a Glafs Tube a Foot long, cemented at its 
Nofe, the Tube went to the Bottom of the 
Bottle, and was filled half full of Water ; 
the Water in the Tube funk about half an 
Inch at every Stroke ; by which means we 
have a true Eftimate of the Force with which 
the Air is impelled into every Seam and Cre- 
vice, viz. with a Force nearly equal to the 
Weight of that Part of an Inch Depth of 
Water. Now, fuppofing a Gallon of Water 
to be five Minutes in running through a Hole, 
the Mathematicians have demonftrated that 
M 3 24. 
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24 Gallons of Air would pafs through in the 
fame time, with the fame Preflure or Force’; 
which fhews, that great Quantities of frefh 
Air muft needs pafs through all the Seams 
and Crevices of the Ship: And wherever 
frefh Air comes, we are affured that Timber 
will not decay, as it is well known to do ina 
damp, clofe, confined, putrid Air: Of which 
there are innumerable Proofs in Ships, Houfes, 
and every Mortice and Tenon which ts fubject 
to wet, where it conftantly decays much 
fooner than in other Parts of the fame Timber 
that are expofed to be wetted by every Dew 
and Rain, but have withal frefh Air. And 
that it is the clofe, putrid Air, and not the 
wet, which is the great and principal Caufe 
of this Decay, is demonftratively evident from 
hence, vzz.thofe Timbers of Ships that are con- 
fiantly cover’d with Water, fo as no Air can get 
at them, Jaft long; as doalfo Elm Piles, and 
feveral kinds af Timber, which have probably, 
fome of them, lain wet in Bogs above a thou- 
{and Years, and yet found, becaufe no Air can 
get at them. And it has been obferved by 
Ship- builders, that the Timbers of Ships 
which have been caulked on the Infide, have 
decayed furprizingly fooner than the Timbers 
of Ships that have not been thus caulked ; 
| And 
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And alfo the clofer the Timbers are to each 
other, provided they are not fo clofe as to 
exclude any degree of Air, fo much the 
fooner they are apt to decay. Thus the clofe 
confined Air between the outer and inner 
Lining of a Ship, and between the outer 
Planks and the Ribs, deftroy thofe Timbers, 
and corrode the Trunions afunder like 4gua 
Fortis; fo that wherever we fee ‘Timbers, 
when laid open, decayed, we may be affured 
that it is done by that moft fubtile and power- 
fal Diffolvent, clofe, confined, putrid Aur. 


449. WHENCE it may moft reafonably be 
inferred, that wherever frefh Air can be con- 
veyed among the Timbers of a Ship, thofe 
Timbers will moft undoubtedly be preferved 
much the longer from decaying. And by 
thus feafoning the Timbers of a Ship, by dry- 
ing away the Sap as it perfpires, they will 
become the more tongh and hard: The 
Sheernefs was made very dry by this Ventila- 
tion: And when the Sap is thus dried away, 
Timber becomes very durable, Thus Beech, 
which is very fubject to decay and to be 
worm-eaten, becomes very durable, and not 
fubje&t to be worm-eaten, if when cut out 
into proper Scantlings for Ute, it be laid-a 
M 4 proper 
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proper time in Water to foak out its Sap, and 
then be carefully dried under Cover, and not 
in the Sun, And I am credibly informed, 
that even Elm Planks, thus well feafoned, 
will make very durable Barn-floors, lefs fub- 
ject to {plinter than Oak; a Matter of great 
Importance now that Oak grows more and 
more fcarce. 


450. But if the Timbers of Ships did not 
dry by this Ventilation, yet a clofe, confined, 
putrid Air (that moft fubtile and powerful 
Diffolvent) will decay thofe Timbers much 
fooner than a frefh Air will do, even though 
they continued damp or wet; for it is not, 
we fee, Wetnefs alone that decays Timber. 
Therefore, to find Means to convey_plenty of 
frefh Air among the Timbers of Ships, is 
moft afluredly to find Means to preferve thofe 
Timbers much the longer from decaying. 


451. OF this we have a ftrong Proof in 
the cafe of Beams and Joyces of Floors over 
Cellars, which are wel! known to laft above 
200 Years without decaying, though never 
throughly dry, where the Air can freely pafs 
through the Windows; whereas the ‘Timber 
of Cellars and Ground- floors, fo clofed up that 
no 
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no frefh Air can enter, are well known to 
rot foon. Thus alfo the Stalls, Pews, &c. 
in Cathedral Churches laft fome hundreds of 
Years, notwithftanding that in damp States 
of the Air the Stone-walls and Pillars drip 
with wet, and, confequently, the Stalls, &c. 
muft needs be very damp; yet they are ob- 
ferved to continue long found, vz. becaufe 
they are furrounded with frefh Air. 


452. As to the Intervals of Calm, they 
are not ufually fo great as to give time for the 
Air to putrefy, at moft to any confiderable 
Degree ; of this we have a Proof in the Tim- 
ber of the lower Floors that cover Cellars, 
with open Windows for the Air to pafs 
through,. when the Wind blows, notwith- 
{tanding the Intervals of Calm. There can- 
not, therefore, in the Nature of the Thing, 
be more probable and ftrong Reafons given 
for fucceeding in this important Affair: We 
muft be content to wait a confiderable time 
for full Proof from Experience. 


453. But were it necefflary or advifeable, 
in order the more effectually to preferve Ships 
from decaying, to have a conftant, uninter- 
rupted Ventilation of Air, this might be done 
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by keeping a Horfe or two conftantly on-. 
board, to work the Ventilators in calm Wea- 
ther; the Expence of this would be incon- 
fiderable, in comparifon of the great Benefit 
in preferving fuch very expenfive Fabricks. 


454. AND as it is found by Experience in 
many Ships, that the Hold and Infides of 
Ships are much cooler and fweeter by Venti- 
lation, fo it is reafonable to conclude, that the 
Ventilating of Ships at Sea by the Labour of 
Men, will not only be a Means of preferving 
the Health and Lives of many, and alfo of 
the better preferving Provifions ; but will be 
alfo of confiderable Benefit in preferving the 
Ship itfelf fomething the longer from Decay ; 
and this as furely as it is certain that Ships 
will decay fafter with a hot, clofe, confined, 
putrid Air, than with a cool, frefh Air. Thus 
the Timbers of our Ea/f-Indta Ships are found 
to be very fubje&t to Decay, by reafon of the 
hot, foul, putrid Air in the Hold. Hence it 
ts alfo, that Store-fails, Ropes, and even Ca- 
bles, are damaged th orci 


Tue Reverend Dr. Tucker, of Brifol, 


455: 
informs me, that the Haus which bring Yar 
fo fhort a Voyage as from Ireland to Briftol 
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are apt to decay very faft in the Hold, wz. 
by the very hot and putrid Moifture of the 
Hold; for Heat greatly accelerates and in- 
creafes the Force of Putrefaction. Thus it 
has been obferved, that if the Guts are taken 
out of Pigeons or Fowls while they are 
warm, they will taint and putrefy much fooner 
than if taken out when cold, wiz. becaufe 
Warmth accelerates the Putrefaétion of the 


clofe, confin’d Air in their hollow Carcafs, . 


which is impregnated with the ftagnant Va- 
pours of the Animal: Whereas the Lungs of 
Animals which have conftantly a moift, warm 
Vapour in them, do not rot, v7z. becaufe that 
foul Vapour is continually refrefhed with pure 
Air, fo as not to have time to putrefy: And, 
confequently, when the Hold is kept cool 
with frefh Air, it will not be apt to rot fo faft 
as when hot, 


456. From the very putrefcent Nature of 
the Sap of Wood, there is Reafon to fulpeét 
that this Quality may tend greatly to increafe 
the putrefying Power of the damp putrid 
Vapour which is confined among the Timbers 
of Ships; tg prevent which, this Method of 
ventilating Ships feems an effectual Remedy, 
hy carrying off this greatly putrefcent, fappy 
Vapour, 
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Vapour, which, in Ships built of green Tim- 
ber, is found to be moft deftruCtive of the 
Health and Lives of Men. And this is fully 
proved by the following judicious Experiment, 
which Mr. Slade, Surveyor of the Navy, 
made, viz. May 1754, he cut eight Pieces 
of very green Oak, of an equal Size, and put 
four of them between the Timbers of the 
Sheernefs, a twenty Gun ventilated Ship ; and 
the other four into the like Places, in the 
Syren, a twenty-four Gun Ship, with Fire- 
pipes and open Ports, which Ship lay along- 
fide of the Sheernefs. The November follow- 
ing, two of thefe Pieces, from the like Parts 
of thofe Ships, were taken out, when the 
Surface of that from the ventilated Ship ap- 
peared quite dry, and that from the Ship with 
Fire-pipes was cover’d with a green, hairy 
Dew or Fungus. The Pieces were replaced 
again in their former Situation, and taken out 
the May following, when that from the ven- 
tilated Ship was remarkably dry, and that 
from the Ship with Frre-pipes did not appear 
fo bad as before, the hoary Mildew being dried 
to a kind of green and blue Powder; oc- 
cafioned, as he thought, by the extreme Dri- 
nefs of the Weather. The Piece of Oak in 
the ventilated Ship weighed two Pounds five 
Ounces, 


































VENTILATORS. 173 


Ounces, and that in the Syrez two Pounds 
eleven Ounces; fo that fix Ounces more of 
Sap were evaporated from the ventilated Piece 
than from the other, vz. about 7th Part of 
its Weight: A Proof of a very material Thing, 
viz. that the Timbers of a ventilated Ship 
are in a State of feafoning, and that to a con- 
fidetable Degree in the Space of a Year. This 
is therefore what Philofophers call an Ex- 
perimentum Crucis, which proves and fhews 
the Nature of the Thing enquired after, like 
a Crofs in a High-way. And the Timbers of 
Ships thus feafoned will laft much longer, 
by decaying flower, when at Sea, than the 
Timber of unfeafoned Ships, befides the great 
Advantage of being more healthy. 


47. New Ships are probably fubject to 
decay more, in equal Times, than older Ships, 
from the more plentiful fappy Evaporation of 
the new Timber; which being, as it is well 
known, of a very putrefying Nature, makes 
fuch Ships more unhealthy than old Ships 
are, that are equally or more damp with wa- 
try Moifture, If fo, then Ventilation is of 
more Importance to new Ships than old ones, 
and probably the putrefying Dampnefs will 
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of Ventilators confifts of two Ventilators, two 
being laid firft Side by Side, and the other 
two on them; which, being thus connected, 
fit one Nofe; by which means they may, 
when Occafion requires, be very commo- 
dioufly moved from Ship to Ship, without 
taking in Pieces. Their Midriffs are nine 
Feet long, and four and half Feet wide. The 
Trunks of thefe Ventilators pafs through the 
Hatch-ways down into the Hold, into which 
they convey the frefh Air. The Gun-deck 
and Deck over it are caulked. 


459, THERE are Holes cut in the Middle 
of the Front of the Side-noftrils, with fliding 
Shutters, to blow frefh Air, as Occafion thall 
require, between Decks: At which time the 
Defcent of the Air into the Hold, is prevented 
with fliding Shutters. And left thefe Open- 
ings fhould all at once be inadvertently fhut, 
which would endanger the Spoiling of the 
Midriffs, for want of a free Paflage for the 
Air, therefore this Inconvenience is provided 
for in the following Manner, wz. by cutting 
a Hole at the Top of each outer Noftril, 
which Holes are cover’d with an half Inch 
thick Fir Board, with a leathern Hinge. This 
Board is to be of fuch a Weight, as not to 
3 open 
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open in common Ventilations, when there is 
a free Paflage for the Air down into the Hold ; 
but then only to open when thofe Paflages“are 
Stopped ; which caufes the Air to be impelled 
with a greater Force: And, therefore, thefe 
may properly be called fniffing Valves, viz. 
{uch as are ufed to prevent burfting of the 
Engines which raife Water by Fire, 


460. Tue Mill-frame is bolted firm with 
a {crew Bolt, which is fixed to an Iron Poft, 
which connects the Quarter and Middle-deck 
firmly together, which prevents the cutting 
of a Hole in the Upper-deck, “as was done in 
the Sheerne/s. By this means the Mill may 
eafily and readily be taken down. The Mill- 
rod, which reaches from the Axle-tree of the 
Mill down to the Ventilators, is kept fteady 
at each Deck by Sockets of hard Wood. 


461. WHEN the Wind-mill is fixed on the 
Main.deck, as was done to the Sheerne/s, then 
it muft be of fuch a Height, as not to have its 
Sails fkreened from the Wind by the Quarter- 
deck or Fore-caftle; in the Sheerne/s the 
Axle-tree was 17 Feet above the Main-deck. 
The Mill turns to face the Wind by means of 
a large Fane of Boards behind. It had eight 
Sweeps 
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Sweeps or Arms, twelve and half Feet long. 
In order the more effectually to ftrengthen 
thefe eight Arms, which are mortifed into the 
central Piece of Wood, the Iron Axle-tree is 
extended forward about two Feet; from the 
Extremity of which, Iron Braces went to each 
Arm, to which they were faftened by Iron 
Pins, which pafied through a ftrong Iron 
Circle of fix Feet diameter, and through each 
Arm, where they were {crewed faft; by this 
means the Arms were effectually ftrength- 
ened. 


462, Asan Angle of 55 Degrees is found, 
both by Mathematical Calculation, and alfo 
by my own Experience with a {mall Mill 
placed before the Nofe of my Ventilators, to 
be the Degree of Weathering, as Mill-wrights 
call it, or the Angle, or Degree of oblique 
Pofition of the Sails to the Wind, for gaining 
the greateft Force; fo an Angle near that, 
viz, of 60 Degrees, has been found by Ex- 
perience, to do very well in fuch forall Mills : 
But in common Wind-mills, with very long 
Arms, thé Obliquity of the Sails ought to be 
lefs, elfe their Velocity towards the Extremi- 
ties, will caufe a counter-aGting Force at the 
Back of the Sails, The great Obliquity of 
N the 
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the Sails of thefe Ventilator-Mills, has this 
further great Advantage, that it will move 
with weaker Winds, which therefore fome- 
thing lengthens the Duration of the Time of 
the Mill’s. going: Which Mr. Yeoman. has 
obferved to be fomething more than three- 
fourths of a Year in Northamptonfbire; and 
will be more where there are Tides or Rivers, 
which are found to give Motion to the Air 
that rides on fuch moving Waters. 


463. Ip common Wind-mills were con- 
firucted in this Manner, it feems to me pro- 
bable that the Arms or Sweeps might be 
fomething fhorter than they ufually are, fome 
of which I have known to be 32 Feet long; 
whereas, could they be made to perform the 
Work with fhorter Arms, it would be much 
more commodious in feveral Refpedts. 


464. THe Crown-tree and Sheer-tree have 
Iron Plates let into their under Sides, which 
bear upon the two Collars, which are turned 
true with the Mill-poft, and plated with Iron 
truly ground on its Surface; by which means 
the Mill turns about very eafily, without any 
Hazard of its getting out of Order: The 
Mill-rod is kept fteady by hard Pieces of 
i Wood 
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Wood let into the Mill-poft: The upper Part 
_of the Rod is of Wood, with hard Pieces of 
Oak fixed in it; where it embraces and takes 
hold of the Crank; this Wood is preferable 
to Brafs, not only as it makes lefs Noife, but 
-alfo as it is more durable, it having a Bearing 
fix Inches wide: The Brake which ftops the 
Mill is of Iron; which being lefs tenacious 
than Wood, will not fo fuddenly ftop the 
Mill in Storms, and thereby endanger the 
twifting the Neck off. 


465. Trt Crank of the Iron Axle-tree 
of the Mill is feven Inches long, thereby 
making a Stroke of 14, Inches. The Iron 
Rod reached down to the great Levers of. 
the Ventilators, to which its Side-brackets 
were fixed at fuch a Diftance from the Center 
of Motion of the Levers, as to raife and fall 
the Midriffs twelve Inches: In order to 
which, the Depth of the Ventilators fhould 
be fuch as to leave full half an Inch above and 
below, more than the Midriffs rife and fall, 
in order to avoid the great Inconvenience of 
their ftriking againft the Top or Bottom. 
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466. CaRE muft be taken to open the 
feveral Seams of the inner Lining or Cicling 
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of the Ship, in fuch Places, and in fuch Pro- 
portion, as may beft conduce to admit as much 
* as pofiible a due Proportion of frefh Air to 
all Parts; which may be. gueffed at by the 
Flame of a lighted Candle, held near the 
Seams in feveral Parts. 


467. AND whereas there may be Trouble, 
and fome Damage, in taking out many Planks 
of the Cieling, or to examine fome particular 
Places where it may be doubtful whether the 
Air pafles; the following Method occurs to 
me in doing it, wz. to bore Auger-holes, 
of about an Inch diameter, in the Cicling 
Planks; through which to put either green, 
or well foaked oaken Pins, made rounding at 
each End, that they may readily be pulled 
out by a String nailed at one End, by which 
they may be fufpended within the Cieling 
Planks. In order to this, they muft not be 
altogether fo long as the Diftance between 
the two Linings. They muft be each num- 
bered and weighed, in order to keep a Re- 
gifter of them. The Auger-holes to be 
corked while the Pins are there. By thefe 
and the like Means it is probable, that fur- 
ther and further Improvements will, from 
time to time be made in the important Affair 
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of Ventilation, which well deferves our moft 
diligent Endeavours to bring to Perfection. 


468, Ir is probable that two Setts of thefe 
Ventilators may be fufficient for 20 Gun Ships, 
three Setts for 40 and 50 Gun Ships, fix or 
eight Setts, with two Wind-mills, for 70, 80, 
go, &c. Gun Ships: For a Ship of 1000 
Tuns will not want as much more Ventila- 
tion as the Sheerne/s, a 20 Gun Ship, which 
is soo Tuns: For though the folid Content 
of one is the double of the other, yet the 
Surface or Shell, if I may fo call it, does not 
increafe in fo great, but much lefs Propor- 
tion: For though Spheres are to each other 
as the Cubes of their Diameters, yet their Sur- 
faces are but as the Squares of their Diameters. 
And the Bufinefs of Ventilation is principally 
intended to preferve the Shells of Ships. But 
as Wind-mills are fubject to be becalmed 
néar one-fourth of a Year, it will be the more 
advifeable to have a. redundant Quantity of 
Ventilation when the Wind-mill does work, 
that it may thereby the more effectually dry 
all Parts of the Ship; though frefh Arr, 
whether damp or dry, will preferve the’ Tim- 
Bers much the longer from decaying. During 
long Calms the Ports, Gratings, and Hatches 
N 3 may 
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may be opened, efpecially at firft, while the 
Ships are very damp, Wherefoever freth Air 
can be conveyed among the Timbers, there 
they will not decay in many Years; which 
brings the Expence of Ventilation, even with 
eight Setts of Ventilators and two Winde 
mills, to nothing in comparifon of the Value 
of the Savings thereby. This important Re- 
fearch ought in Reafon to be purfued to the 
utmoit, the frequently changing the Air 
among the Timbers being the fure and only 
Means of preferving Ships much the longer 
from decaying. The Prince, a go Gun Ship, 
was compleatly ventilated in all Parts down 
to the Gun-deck, as appeared by holding a 
lighted Candle to the Seams: But the Ship 
received no Benefit below the Gun-deck ; the 
Reafon of which was, that the Seams of the 
Cieling of the Hold were all opened, which 
ought to have been caulked down to the 
loweft proper Seam, which ought to be open 
all round the Hold, about half an Inch wide, 
for the ventilating Air to enter and pafs up 
among all the Timbers, 


469. Anp whereas it has been faid, that 
there ought to be no Ventilation in rainy 
‘Weather, left it fhould make the Ship the 
damper ; 
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damper; in order to prove the contrary, I 
hung a wet Linnen Cloth under a Shed in 
my Garden,’ which was open on all Sides; it 
had eight Ounces of Moifture in it: Yet in 
18 Hours almoft continual Rain, feven Parts 
in eight of that Moifture were dried off. And 
another time, when the fame Cloth was hung 
there dry, it did not increafe one Grain in 
Weight in 24 Hours Wind and Rain. Hence, 
even fuppofing a very damp State of the Air, 
with a good Wind, when a Ship is firft clofed 
up for Ventilation, it feems to me beft to ven- 
tilate the Ship, notwithftanding, in this Cafe, 
it will contribute very little to the drying it, 
for this Reafon, viz. that a frefh damp Air 
being not putrid, will not deftroy Timber, 
as a clofe, confined, putrid, damp Air will do, 
This is evident to daily Obfervation, in the 
Cafe of the outfide Timber of Houfes, which 
continue found for more than 200 Years, 
though wetted by every Dew and Rain during 
that long Period. But fuppofing the Timbers 
of a Ship to be well dried by Ventilation, 
then it feems reafonable not to ventilate a 
Ship in very damp States of the Air; for 
when once dry, probably very little Ventila- 
tion will fuffice; though even in very dry 
States of the Air Ventilation will be ufcful. 
N 4 And 
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And as to the Health of People at Sea, fome 
Degree of Ventilation will be better for them 
than none; becaufe a hot, clofe, confined, 
damp Air, loaded with the Vapours of the 
Crew, and of putrid Bilge-water, muft needs 
be more unwholfome than a damp frefh Air, 
I hope, therefore, that thefe and many other 
{trong Reafons which I have given, will ef. 
fectually vindicate me in perfevering heartily 
and earneftly to recommend this important 
Affair to the World. Experience will pro- 
bably lead to further and further Improve- 
ments in the Methods of executing it. 


470. Ir is the juft Obfervation of the in- 
genious Mr. Cambridge, that my Method for 
preferving Ships from decaying does not, in 
any degree, difqualify them for being ready 
to put to Sea, on fhort Warning, and little 
Expence: And being on that account the 
more valuable, the real Merit or Demerit of 
the Propofal fhould therefore the more fe- 
duloufly be inquired into: If Iam rightly in- 
formed, Ships in ordinary coft at the Rate of 
ten Pounds a Gun to take out Planks, to 
revent Decay, and replacing them again. 
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471. Mr. Reid, the Owner of the Salterns _ 
near Port/mouth, obferves, that his Salt-fhips a 
are much preferved from decaying, by the 
Acid of Salt. And the Timbers of the Hold a 
of Newfoundland Ships are obferved to be a 
firmer than they naturally are, by means of - 
the Salt of Salt-fith, the Acid of the Salt pre- . 
ferving Timber as well as Flefh, from Putre- | a 
faction, And I am informed that the Dutch 
have long practifed the laying their Stores of 
Salt in Ships laid up in Ordinary, in order to 
preferve them, And it has probably this 
good Effect, not only where the Salt actually 
touches the Ship, but alfo in more diftant 
Parts, by the Influence of the acid Vapour 

which flies off from Salt; as may be feen in a 
the Brick-walls of Rooms where Salt, or a 
falted Provifions are kept; which Walls are a 
thereby corroded through to their Outfide; 
and this notwithftanding the Salt does not 
touch thofe. Walls. 


472. IT’ is his ingenious Conjecture, that 
freth Air contributes to preferve Timber, not 
only by keeping it dry, but alfo by the acid 
Spirit in fuch Air: Whereas a long, clofe, 
confined Air, being deprived of a conftant 

3 Supply of that acid Spirit, not only turns 
putrid 
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putrid itfelf, but alfo greatly contributes to the 
putrefymg of any adjoining Wood, &c. And 
this feems to be the probable Reafon why, 
when frefh Air is admitted into an Ice-houfe, 
by opening the Doors to take out fome Ice, 
then the Ice melts faft; but when the Doors 
are clofed again, fo as to prevent the Entrance 
of. frefh Air, ftored with a new Supply of 
Acid,’ then the Degree of melting abates, in 
proportion as the laft admitted Air is by the 
Ice in the Ice-houfe deprived of its acid 
Spirit. Thus common Salt mixed with 
pounded Ice, does, by virtue of its Acid, dif- 
folve the Ice faft, and that even though the 
Cold is thereby, at the fame time, increafing 
to a very intenfe Degree for about feven Mi- 
nutes; after which the intenfe Cold gradually 
abates. Mr, Rezd therefore propofes the put- 
ting Salt among the Timbers of Ships, as a 
Prefervative ; and if the Salt be mixed among 
Oakham, not only the lefs Salt will fuffice, 
but it will thereby be the better retained in 
all Parts among the Timbers. And as he 
obferves in ‘his Treatife.on the Acid of Tar, 
that the Finlanders, by painting the Timber 
of their Houfes with this Acid, worked up 
with red Okre pulverized, make them laft 
for 100 or 150 Years or more; and that 
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dry Wood does not decay while it retains its 
acid Juice; for the drieft Wood, if perfectly 
found, yields a great deal of it; but there is 
none in rotten Wood: He propofes it, there- 
fore, to be confider'd, whether. this Juice, 
prepared either with Copperas or Okre, or 
perhaps Verdigreafe, may not preferve Ships 
from rotting and worm-eating; as the acid 
Spirit of Vitriol with Copperas does. Hence 
it may be well to try whether the laying 
feafoned Trunions, or other Wood, to foak 
in the acid Liquor of Tar, which is every 
where thrown away as ufelefs, may not con- 
tribute to the longer Prefervation of Ships. 


473. In order the better to preferve Ships, 
fuch as Bomb-vefiels and Merchant - fhips, 
that do not continue long enough in Harbour 
to make it worth the while to have Ventila- 
tors, the following cheap and eafy Method 
may be ufed, wz. to have a round Funnel 
of thin Boards, or old Canvas, or Tarpaulins, 
fixed at one End of the Ship through the 
upper and lower Decks, and reaching full 
half-way the Depth of the Hold ; its Diame- 
ter to be about a Yard, or as wide as the 
Hatch-way will admit; with a Coul on the 
Top of this Funnel, turning with the Wind, 


like 
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like thofe on Malt-houfes, but with its opén 
Part always towards and facing the Wind. 
And if it fhall be found requifite to obviate 
the Inconvenience of the Rains driving in at 
the Opening of the Coul, which always faces 
the Wind, it may eafily be remedied, by 
placing at fome Diftance below the Bottom 
of the Funnel, a Piece of a Tarpaulin, in 
fuch a floping Manner, as to receive and con- 
vey the Rain that falls on it, into a proper 
Vefiel. It will be very requifite alfo to have 
another like Funnel and Coul, to pafs through 
the upper and lower Deck at the other End 
of the Ship; this Coul to have the open Part 
always turn from the Wind, as thofe on Malt- 
_ houfes do: By this means there will be a 
very confiderable Draught of Air pafs through 
the Ship, whenever the Wind blows from 
any Quarter; even as much when the Wind 
blows on the Sides as when on the Stern or 
Head in the common Way: A material Cir- 
cumflance, which the holding a lighted 
Candle when the Wind is fide-ways in Ships, 
with and without Couls, will plainly thew. 
All the Hatches of the lower Decks muft be 
fhut, except the Hatch which is moft diftant 
from the Coul whofe open Part faces the 
Wind, for by this means the whole Hold 
will 
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will be the more refrefhed: And it may pro- 
bably be proper to have a Hole on the Side 
of the Funnel, through which the Air de- 
{cends, for fome of the frefher Air to pafs 
between Decks, if fometimes all the Gratings 
are clofed. This Method will probably be 
very ferviceable to refrefh Mines. In order 
to thew the Reafonablenefs of this Propofal, 
I fixed a Box, a Foot fquare within, on a 
Trunk nine Feet long, which was within 
equal to three fquare Inches: This Trunk 
was fixed on the Eaft Side of a Garden Wall, 
fo as to have the Box three Feet above the 
Wall, with its Mouth fideways facing the 
Welt. 


474. THe Wind being then more than 
half a Storm full Weft ; when the Hand was 
held at the Bottom of the Trunk, the de- 
{cending Air was very fenfibly to be felt; and 
the Flame of a Candle was blown down to 
the Tallow, and extinguifhed if turned round 
while held fideways there. When a Glafs 
Tube, near half an Inch diameter within, was 
fixed and clofed in the Bottom of the Trunk, 
and the lower End of that Tube was im- 
merfed a little way in Water, then, in the 
ftrongeft Gufts of the Wind, the Water 
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in the Tube deicended about ‘sth Inch, bué 
not at all at other times. So the Force of 
the comprefled Air was but +sth of the Force | 
of the ventilated Air in the Sheernefs, where 
the Water defcended an Inch at each Stroke 
of the Ventilators. Therefore, this Method 
would be infufficient to drive plenty of Air 
among the Ribs: But yet, by this means 
27 times more frefh Air might be conveyed 
into a Ship in ordinary, than can be done by 
the four Fire-pipes, as I found by Calculation, 
and this without the Expence of Fire, 


475. As in diftilling ftinking Sea-water, I 
obferved the ftinking, putrid Parts of the 
Water to rife firft, leaving the remaining 
Water fweet; fo the Volatility of the moft 
putrefying Vapours, fhews the Reafon why 
Ships are moft fubje€&t to decay under the 
Cells of the Port-holes, where the higher 
Afcent of thefe Vapours is topped ; where, 
by their Stagnation, they remain, and by way 
of Fermentation rot the Timber, the Sap of 
which is very {ubject to Putrefaction; as is 
evident by the known Effeét of the Sap of a 
green, unfeafoned Pump’s caufing the Water 
of a Well to ftink; which is alfo the Reafon 
why Ships built of green, fappy Timber, are 
always 
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always very unhealthy, its putrefying fappy 


Vapour, mixed with the putrid Vapour of 


the Bilge-water in the Hold, and the putrid 
Perfpiration of the Men, greatly promoting 
the PutrefaCtion of the clofe confined Air 
between Decks; which Inconvenience will 
effectually be.prevented by Ventilation; which 
I mention Vol. I. Numb. 44. 


476, Wuere the Earth under the Ground- 
floors of Houfes is damp, and, clofe confined, 
it not only rots in a few Years the Joyce 
and Boards of the Floors, but alfo, by its 
afcending putrid Vapour, the very Wain{cot 
of thofe Rooms, as it does the upper Works 
of Ships: Whereas, when the Earth under 
Ground-floors is dry, they do not rot, not- 
withftanding the Air is clofe confined under 
thofe Floors: Which both fhews the Reafon 
why the Timbers of Ships are fo apt to rot, 
where there is a damp, clofe, confined Air ; 
and alfo the great Importance of changing 
that Air often, by plentiful Ventilation, and 
thereby drying thofe damp Places, which will 
doubtlefs contribute much to the longer pre- 
ferving of thofe Timbers. And whereas a 
damp, ftagnant, clofe, confined Air, is well 
known to rot Timber much fafter than a 


damp 
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damp frefh Air ; this fhews the Reafonable- 
nefs of ventilating Ships in ordinary, even in 
damp States of the Air. And whereas Men 
are very liable to Diftempers from moift, cor- 
rupt Air in Ships, efpecially in long ftormy 
Weather, when Hatches, Ports, and Gratings 
are clofed; it is for the fame Reafon beft to 
ventilate the Ship, even in damp Weather, 
viz. becaufe a damp frefh Air is not fo very 
unwholfome as a damp, clofe, confined Air, 


477. THe Owners of the Horfe-ferry Boats 
at Richmond and Kew, complaining to me 
that. the thick Fir Planks of their Floors were 
fubje&t to decay and rot ina few Years; and 
I obferving that they were fo clofé that no 
frefh Air could get in: I propofed to them 
the free Admittance of freth Air; which they 
did by cutting away thofe Parts of the Floor 
on each: Side, which were between the up- 
right Timbers or Ribs.; to which:they nailed 
thin Fir Boards about five Inches broad, to 
prevent the falling of Dirt under the Floor. 
By this means the frefh Air has a free Ad- 
mittance under the Floor, as is evident by 
holding a Piece: of. Paper, or Handkerchief, 
over any one of the Air-holes between the 
Ribs, on one Side of the Boat; when the 
Wind 
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Wind blows againft the Infide of the oppofite 


Side, when the Paper will be blown upwards ; 
and, vece verfa, downwards, if the Paper, &c. 
be held in like manner on the oppofite Side; 
a plain Proof that the frefh Air paffes freely 
under the Floor of the Boat; which will 
doubtlefs preferve it many Years the longer 
from decaying: When the Water has been 
laded out, the frefh Air has dried up the re- 
maining Damp under the Floor, 


478. Bestpes the common Motives of 
Humanity to ufe our beft Endeavours for pre-= 
ferving the Health and Lives of Mankind, 
there are fome peculiar to this unhappy Age ; 
in order to counter-ballance, in fome meafure 
at leaft, the aftonifhing Havock and De- 
ftruction that is made of the Lives and Morals 
of Mankind, over a great Part of the World; 
occafioned by fermented diftilled fpirituous 
Liquors, which even debafe the Breed of 
Man: An Evil fo amazingly great, that did 
not woful Experience too fully prove it, it 
would feem incredible to believe, that any 
whom it concerns, could poffibly be fo negli- 
gent, as not to ufe their utmoft Endeavours 
to {upprefs that deftructive Man- Bane. 


Pe, 
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479. Ir is the juft Obfervation of Dean 
Conybeare, in his Sermon on the Thankf- 
giving-day for the Peace, 1749, wiz. “ Here 
‘© then the true Lover of his Country has a 
“© noble Field of Action; and he is fo much 
“© the more concerned to attend to this Point, 
“* becaufe the Decay of Morals in this prefent 
“ Age is notorious: Vices to which Men 
* heretofore were tempted only by Affluence, 
“ are now derived down to the loweft Part 
‘ of the People; fo that thofe in whofe 
‘< Virtue and Diligence heretofore confifted 
_ the main Strength of the whole, are now 
“© become more and more a Burthen. ‘The 
«© Confequence of this is dreadful, and there- 
«© fore the Concern to prevent it muft be 
‘© obvious.” 


480. As there is an Abatement of one- 
third of the Briti/b Diftillery, by reafon of 
the Excife laid on thofe Spirits, fo it isa good 
Omen that an effectual Reftraint will be laid 
on thofe moft deftructive Liquors.. How 
humane and laudable an Example will this 
be to thofe other Nations of the World, where 
this greateft of all Evils that ever befel un- 


happy Man, makes an uncontrolled, amazing 
Havock 
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Havock of the Lives and Morals of Man- 
kind. 


4$1. THAT eminent Phyfician Dr. Hoff- 


man, in his feven Rules for preferving Health, 
exprefsly cautions againft the Ufe of diftilled 
{pirituous Liquors: ‘“ Becaufe, he fays, they 


(43 


c¢ 


are above all Things moft unwholfome ; 
becaufe cauftick burning Spirits, by in- 
flaming the Solids, and coagulating and 
thickening the Fluids, caufe ObftruGtions, 
which bring on many fatal Difeafes; fuch 
as Hectick Fevers, Jaundices, Dropfies, 
Gc. whereby Multitudes are daily and 
yearly deftroyed. And alfo that they rot 
the Intrails, fuch as the Liver, Stomach 
and Bowels ; as is evident, he obferves, not 
only by opening the Bodies of thofe who 
are killed by drinking them, but alfo by 
what is obferved in Germany, of the Ef- 
fects which the cauftick, fiery, remaining 
Wath of Diftillers has on the Guts of 
Hogs, which are thereby fo rotted, that 
they cannot make Hogs Puddings with 
them.” And to the fame Caufe, together 


with the greater Quantity of Liquor which 
they {will down, it is doubtlefs owing, that 


the Bladders of fuch Hogs are much larger 


O 2 : than 
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than thofe of other Hogs, viz. becaufe being 
tender, they more eafily diftend in blowing 
up: And the whole Flefh of fuch Hogs is fo 
niuch tenderer, that it will not keep by falt- 
ing, fo well as the Flefh of other Hogs will 
do. 


482. Ir is the known Obfervation of Deal- 
ers in Hair for Wigs, that they can diftinguifh 
the Dram-drinker’s Hair by the Touch, find- 
ing it dry, harfh, dead-ended, and unfit for. 
Ufe. And in the fame manner it is, that it 
fpoils the Stomach and Bowels, the Liver and 
Lungs, and the whole Body of thofe un- 
happy Perfons. 


83, Anp it is very obfervable, that thefe 
pernicious diftilled Spirits not only hurt the 
Bodies, but fpoil the Tempers even of Hogs ; 
for it is a known Obfervation, that if a Di- 
{tiller’s Hog cries out with the Voice of Di- 
{trefs, the other Hogs will fall on him and 
deftroy him, if he is not immediately taken 
from’them ; whereas it is well known, that 
the Farmers Hogs are zealous in defending 
each other, when they cry out in Diftrefs. 





484. 
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484. Anp diftilled Spirits have the fame 
bad Effect in depraving the Tempers of Man- 
kind, by heightening their Pafflions, or making 
them perverfe and crofs: They tend greatly 
alfo to the depraving of their Morals, by 
quenching the Spirit of Religion to fuch a 

egree, as to make them prophane and aban- 
don’d, as to all Senfe of Duty to God and 
Man ; as alfo wholly regardlefs, either of their 
own prefent temporal, or future eternal Wel- 
fare and Happinefs. Thus, not only their 
temporal bodily Health is irreparably de- 
praved to fuch a degree, as that, by the con- 
curring Teftimaony of all Phyficians, it cannot 
be reftored ; for Medicines have no healing 
Efficacy on fuch;: but what is infinitely 
worfe, and an aftonifhing Confideration, their 
Souls are debafed and funk at fo vaft a Diftance 
‘from:all the healing Influences of Religion, 
that they have no Senfe of, nor Longings 
after, the Fountain of ever-lving Waters: For 
human Nature is fo exceflively debafed by 
diftilled {pirituous Liquors, that 1¢ would be 
no inconfiderable Degree of Happinefs to be 
raifed thence, even no farther than to the low 
State and Condition of brute Creatures: For 
it is am unjuft and difparaging Comparifon, 
even to the brute Beafts, to compare an ha- 
O 3 bitually 
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bitually drunken Dramitt to thofe fober, tem= 
perate Creatures, who have a {trong natural 
Affection for their Young-ones, which is no- 
torioufly extinguifhed in Dramitts, God, who 
has. curioufly wrought our wonderful Frame 
out of the Duft, knowing how prone we are 
to diforder it by Irregularities, of his tender 
fatherly Care for us, has not only implanted 
in us a ftrong Defire of Life and Self-pre- 
fervation, but has alfo ftri@ly enjoined us 
to avoid all deftructive Irregularities and 
Vices, and the Practice of thofe Virtues which 
are fo well adapted to our Nature, that they 
have a natural Tendency not only to keep the 


Body in Order, but alfo to give Health to the 


Soul, as well as Marrow to the Bones, Prov. 
lil, 8. Yet how is this delicate, this curioufly 
wrought Frame, often abufed and difordered, 
by repeated Irregularities of many kinds: But 
never before to the enormous Degree that it has 
of late Years arrived at, by the excefliveAbufe of 
that Bane of human Nature, fermented diftilled 
Spsrituous Liquors: Which, by their mif 
chievous Effects, feem to claim Satan himfelf 
for their Author, 


485. Tue unhappy Dram-drinkers are fo 
abfolutely bound in Slavery to thefe infernal 


Spirits, 
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Spirits, that they feem to have loft the Power 


of delivering themfelves from this worft of 


Bondage, which they have unhappily brought 
themfelves into. How much then is it the 
bounden Duty of thofe who have it in their 
Power, to with-hold, and not hold forth, this 
deftruGiive Man-bane, to the People com- 
mitted to their Charge. 


486. Dr. Cheyne, in his Effay of Health 
and long Life, fays, “ All People who have 
« any Regard to their Health and Lives, ought 
‘to tremble at the firft Cravings for fuch 
‘“ poifonous Liquors: The Maladies begot 
‘* by them bring forth Necefflity upon Ne- 
‘¢ ceffity of Drams and Jills, till at laft a 
« kind Dropfy, nervous Convulfion, a ner- 
“ yous Confumption, or colliquative Dtar- 
« rhoea, or Flux, if not a Fever or Phrenzy, 
“ fets the poor Soul free. It is obferved, 
‘¢ that many mad People have been great 
« Drinkers of Drams, thefe fiery Spirits de- 
“ ftroying the very tender Fibres of the 
*€ Brain, 


487. “ Dip this bewitching Poifon aQually 
“ cure, or relieve them from time to time, 
 fomething might be faid to extenuate the 
O 4 « Folly 
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Folly and Phrenzy of fuch a Courfe; but, 
on the contrary, it heightens and enrages 
all their Symptoms and Sufferin gs ever after- 
wards, excepting the few Moments after 
taking it down; and every Dram begets 
the Neceffity af two more to cure the il] 


‘ Effects of the firft.” 


488. Dr. Short, in his-Hifory of Mineral 


bee gs. Pp: 225, fays, “* The oftener I reflec 


on the Mifchief done by diftilled Spirits, 
the more I am confirmed that the human 
Race had been happier had Drams never 


‘ been known, and cannot help cordially 


joining with Dr. dilen, Synopfis Medicin. 
Article 1633, ‘ that the plentiful devour- 
ing of thofe Spirits, has killed as many 
Thoufands of Men as there are Stars in the 


‘ Sky. Nay ten times ten thoufand have 


died by thefe more than all the reft of the 


‘ Poifons whatever. Wherefore, if fuch 


Spirits deferve not the Name of Poifon, he 
neither can learn nor conje€ture by what 
elfe they fhould be called; for, taken in- 
wardly, they are detrimental to almoft all 


* Animals,”? 
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489. Dr. Linde, in his elaborate and in- 
genious Treatife on the Scurvy, fays, That 
he obferved that moft deftrutive Diftemper 
to be much increafed, even to Mortality, by 
diftilled {piritaous Liquors, which Sailors are 
too apt greedily to fwallow down. To pre- 
vent the ill Confequences of which, Admiral 
Vernon, in his Expedition to take Porto-bello, 
very prudently mixed a good Proportion of 
Water with the fpirituous Liquors, which 
had the defired good Effect on the Health and 
Lives of his Sailors. And Captain EVs at- 
tributes to the fame wife Precaution, the un- 
common sSuccefs he had, in bringing home, 
in the Years 1753 and 1755, all his white 
Men, which were 34 and 36, in Health, from 
a Guinea Voyage of 15 Months. And it js 
with Pleafure that I hear, that it is now be- 
come a more and more general Practice at 
Sea, to mix Water with the diftilled {pirituous 
Liquors of all kinds: Which it is therefore 
the bounden Duty of all Commanders of Vef. 
{els to do, who have any Value, any Bowels 
of Compaffion for the Health and Lives of 
their Sailors. In our royal Navy all diftilled 
Spirits are forbid, and Wine wifely pro- 
vided. 


490, 
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490. Ann the like good Effeé has of late 
Years been found at Land, in our Colonies in 
America, by mixing a much greater Propor- 
tion of Water with the Rum; whereby it is 
happily found to be more falutary.: For when 
the Punch was ftronger, it deftroyed many. 
Which great Degree of Unhealthinefs, as I 
well remember, was then attributed to the 
Lime-juice, being loth to accufe their too- 
well-beloved Rum of fuch pernicious Effects : 
But are now happily convinced by Expe- 
rience, that the weaker the Punch, fo much 
the more wholfome it is. 


491. AND ought not this in reafon to roufe 
all the Nations of the World to be in Earnett ; 
for they have nothing more to do than to pre- 
vail with themfelves to be in Earneft, in order 
effectually to put the fame falutary Method 
in practice at Land. The cold, fleepy Reafons 
that have hitherto prevailed, to the counte- 
nancing of the contrary moft deftructive 
Practice, ought furely to be rejected with Scorn 
and Indignation, in a Cafe wherein the Wel- 
fare of Millions of Mankind is fo deeply 
concerned: What Multitudes of Lives would 
thereby be faved, and innumerable Outrages, 
as 
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as Thefts, Murders, €c, prevented! To 
rectify which were, doubtlefs, a moft appa- 
rently vain and fruitlefs Attempt, while Drun- 
kennefs is made the cheapeft of all Vices: For 
thefe intoxicating, peftilent Drams, not only 
deftroy the Health and Lives of Multitudes 
over the World, but alfo greatly tend to de- 
prave and debafe the human Species to fuch 
a degree, as abfolutely to quench all Senfe of 
Duty to God or Man, and all Power and In- 
clination to difcharge the neceflary Offices of 
focial Life. It is therefore to be hoped, that 
the Nations of the World will no longer be 
infatuated by this inchanting Siren, but in 
earneft roufe themfelves to find an effe@ual 
Remedy for this epidemical Plague. 


492. AN eminent Surgeon informs me, 
that he has obferved the Stomachs of great 
Dram-drinkers to be contra@ted into half the 
common natural Size, and to be hard, fome- 
what like Leather that has been held to the 
Fire: The Confequence of which is, Lofs of 
Appetite, and a wafting Confumption. 


493. AND accordingly I have found, by 
putting raw Fleth into feveral Sorts of diftilled 
Spirits, wz, Brandy, Rum, Arrack, and Gin, 
| that 
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that they all in like manner harden Flefh, by 
their pernicious, burning, cauftick Salts, which 
are made fuch by the Action of Fire on them 
in Diftillation, in the fame manner as Salt- 
petre, from a mild, wholfome Subftance, 1s, 
by the Action of Fire in Diftillation, made 
Aqua Fortis, one of the rankeft Poifons, its ~ 
Salts being thereby formed into Darts and 
Spears, which tear not only animal Subftances 
in Pieces, but alfo the hardeft and moft folid 
Metals: Accordingly I have been informed 
by Diftillers here, and by Planters in America, 
that the more of the Action of Fire thefe 
Spirits have undergone in Dittillation, {fo 
much the more corrofive and unwholfome 
they are; which is remarkably true of the 
later Diftillations of Rum, called low Wines, 
which kill many of their Poor, and of the 
Slaves, who drink them on account of their 
Cheapnefs. Arrack is alfo very deftructive 
in the Ha/f-Indies. 


494. Ir appears from Admiral Knowles’s 
Orders to reftrain the Ufe of Rum at Cape- 
Briton, which I have deen, that they got 
drunk with it at the rate of a thoufand a 
Day, and that 1400 New-England Men were, 
in two Months, killed by it. 


495: 
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495. Tue Baron de la Honton, in his 
Travels, Vol. U. Page 147. French Edition, 
fays, ‘c That diftilled {pirituous Liquors make 
terrible Havock among the People of Ca- 
“ nada; for the Number of thofe that drink 
** it far exceeds that of thofe who abftain 
“from it. The Havock and Deftruction 
** which it makes among them is fo inex- 
“< preffibly great, that it will exceed the Be- 
** lief of all who are not Eye-witneffes of it. 
*‘ It extinguifhes their natural Heat, and 
© makes them languid, fpiritlefs, and con- 
*« fumptive: They look pale, livid, and 
“ frightful as Skeletons.” 


z 


rn 


La) 


496. Governor Belcher’s Lady, of New- 
‘ferfey, wrote me, that Rum being very cheap 
there, the People are fo attached to it, that 
in Harveft-time they make it their Bargain 
to have every Man a Pint a Day, befides 
Wages. 


497. Dr. Watts, in his Book on Self- 
murder, fays, that the Infcription on Dram- 
drinkers Graves fhould be, Here hes a Self- 
mur der er. 


498. 
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498. NotwitustTanpine the Deftruc- 
tivenefs of thefe diftilled fpirituous Liquors is 
fo notorious, that not only every open willing 
Eye, but even the wilfully Blind, cannot but 
fee the Miferies that they bring on Mankind; 
yet how'does this inchanting Siren bewitch 
and infatuate the Nations of the Earth with 
its Sorceries, infomuch that Multitudes of 
unexperienced frefh Dram-drinkers are daily 
crowding on to tafte of the invenomed Cup. 
And will not this Infatuation of the Nations, 
in all Probability, greatly tend to haften, with 
an accelerated Speed, the filling up of the 
meafure of the Iniquity of the Gentiles 2 


499. Ir is pretended that Drams.comfort, 
warm and defend from the fevere Cold to 
which Men are fometimes expofed, without 
which, they fay, they fhould perith with 
Cold; which is probably, in a great meafure, 
true of thofe who are much habituated to 
drink them : The Blood of fuch béing thereby 
fo much impoverifhed, that it is well known 
many of the habitual Drinkers of Drams are 
cold and lifelefs in the midt of Summer, 
without frequent frefh Draughts of it; this is 
what fome of them have owned to me. But, 
on the other hand, how much abler are fober 
Pere 
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Perfons to endure Cold and Hardfhips! ‘Their 
vital Heat, not’being extinguifhed with Intem- 
peranee, does by its kindly genial Warmth, 
more effectually fecure them from the In- 
clemency of Weather, than the falfe Flath of 
that which a Dram gives. Befides, it is well 
known that Men did not perifh in the coldeft 
Countries for want of Drams formerly, when 
they were not,to be had. Of the undoubted 
Truth of this Captain E//s gives a full Proof, 
in the Account of his Voyage to Hudjfon’s 
Bay, Page 199. Where he obferves, That 
the Natives on the very cold Coaft of that 
Bay, to whom the French are kinder than to 
fell diftilled fpirituous Liquors, are tall, hardy, 
robuft, and active: ‘* Whereas thofe of them 
‘‘ that are fupplied with Drams from the 
“ Englifb, are meagre, dwarhfh, indolent 
‘< People, hardly equal tothe Severity of the 
“* Country, and fubje& to many Diforders,”’ 


coo, AND as to the pernicious Effects of 
fpirituous Liquors in very hot Climates, as 
on the Coaft of Guinea, it is obferved, that 
the French and Portuguefe, who do not in- 
dulge in diftilled Spirits, are very healthy 
there; but that the Engh/b, who drink 
Spirits, die faft. Thus alfo it is obferved of 
2 the 
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the Women in Barbados and ‘famaica, that 
being fober they live long; but it is not fo 
with the Men, who are more generally in- 
temperate. 


so01, Since then the Evil is become fo 
notorioufly epidemical, as to debilitate and 
deftroy Multitudes in moft Parts of the World, 
how deftructive muft it be to the real Wel- 
fare of thofe Nations where it rages! It be- 
hoves therefore all who have any Bowels of 
Pity for their Fellow-creatures, to do their 
beft to deliyer them from it. Such weighty 
Confiderations ought therefore, in all reafon, 
to roufe the Governors of the Nations, as 
tender Fathers, to ufe their utmoft Endeavours 
to deliver the People committed to their 
Charge, from this mighty Deftroyer. Can 
there be any Confiderations of fufficient 
Weight to the contrary? Is it found Policy 
to encourage Vice in the People becaufe a 
prefent Revenue arifes from their Debauchery? 
Where will the Revenues be, when the 
People, who fhould pay them, are deftroyed ? 
Are not a hardy, induftrious, healthy People 
always found to be the ableft to contribute 
amply to the Support of Government ? And 
will not Temperance, in the End, be found 
2 a 
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@ more effectual Means to increafe the real 
Wealth and Strength of a Nation, than to 
make Drunkennefs the cheapeft of all Vices ? 
A Vice which can no otherwife be effe@tually 
prevented from’ raging with its prefent ex- 
ceflive Enormity, and fpreading Devaftation 
all around, but by making it fo expenfive as 
to put it abfolutely out of the Reach of the 
great Number of infatiable thirfty Dramifts, 
ot fo weak as to be lefs hurtful. 


502. Ir is well known that many of thofe 
who keep publick Houfes thorten their Lives 
by intemperate drinking: The common Plea 
for which is, that they are obliged to do it, 
in order to get a Livelihood; or, in other 
Words, to kill themfelves in order to live, 
And is not this the very Cafe of thofe Go- 
vernments who debilitate and deftroy the 
Strength and Vitals of a Nation, in order to 
be Gainers by this national Temptation to do 
Evil, that Good may -come of it. 


503. Bur if the Confideration of the In- 
humanity of being inftrumental to the De- 
ftruction of Multitudes, and in a manner, in 
fome Parts of the World, of whole Nations, 
is not of Weight enough to influence; yet 
P fure 
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fure the awful Confideration that it muft needs 
be highly difpleafing to our merciful Creator, 
to have his favourite Creature Man thus de- 
bafed, difgraced and deftroyed, both in Body 
and Soul, ought to have its due Weight. Can 
it in reafon be expected, that he will always 
ftand by an unconcernd Spectator of fuch 
aftonifhing Proceedings? And will he not in 
Mercy vifit the Nations for thefe Things, to pre- 
vent the ftill much greater Ruin of future Gene- 
rations; in conformity to God's ufual Methods 
of Proceeding, when Irregularities are arrived 
to great Excefs. And this Difeafe is now ar- 
rived to fo enormous a Pitch, that ’tis much 
to be feared, nothing lefs than his fevere fa- 
therly Correction, will effectually cure it in 
many of the Nations; who feem as fupine 
and unconcerned about it, as if only fo many 
Thoufands of Chafers or Locufts were de- 
ftroyed thereby: For if in 50 or 60 Years 
this deftructive Pe? has {pread thus far and 
wide, how vaftly greater will the Havock 
among Mankind be in an hundred Years more, 
if fome Check be not put to its Career. 


504. Ir it had been faid an hundred Years 
ago to any of the Rulers of the Nations, that 
they fhould’ patiently, and even unconcernedly 
fee 
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fee fuch Multitudes of their Subjects de- 
ftroyed, both Body and Soul, and that only 
for fordid Lucre, would they not with Indig- 
nation have faid, as Hazael did to Elifbi, 
2 Kings viii. 13. But what! is thy Servant 
a Dog, that he fhould do this great Thing ? 
The plain Truth is, that it is with Nations as 
it frequently happens to private Perfons, that 
when they grow gradually from bad to worfe, 
they at the fame time grow more and more 
hardened, fo as to be even reconciled to Prac- 
tices for which they had at firft the utmoft 
Deteftation and Abhorrence; for Familiarity 
takes away our Attention, and robs things of 
their Power to ftrike ftrong upon us, 


505. THoucu Thoufands and ten Thou- 
fands perith yearly by Drams, yet o Man lay~ 
eth tt te Heart, except the Heads of the poor 
wild Indians and Mohawks, near New-Eng- 
land, New-York, Virginia, and other Parts 
| of North-America; who being fenfible of the 
great Deftruction made among them, by di- 
{tilled fpirituous Liquors, have long fince, and 
do ftill continue earneftly to defire that ne 
Rum fhould be fold to their People. I am 
credibly informed, that it is no uncommon 
‘Thing in North-America for habitual Dram- 


P 2 ifts, 



































272 The Usus of — 


ifts, when Sicknefs: comes on them, con- 
cluding it will be their laft IInefs, to defire 
to have plenty of Rum by them, that they 
may continue till Death in an intoxicated Con- 
dition ; to fo aftonifhingly deplorable a fottifh 
Condition have they reduced themfelves, by 
habitually indulging in this Man-bane. Alas! 
how aftonifhing a Calamity is this, which is 
vaftly greater than the Sum total of all the 
other Miferies that ever befel unhappy Man: 
It being both a moral anda natural Evil; both 
debafing and depraving the Morals, and fhort- 
ening and deftroying the Lives of Multitudes, 
probably not lefs than a Million yearly all 
over the World ; notwithftanding which, this 
enchanting Liquor fo infatuates the Nations, 
that nothing lefs than an extraordinary Hand 
of Providence can deliver Mankind from this 
favourite, much-beloved, mighty Deftroyer. 
Were but one-fourth of this Number yearly 
deftroyed by raging Peftilence, with what 
earneft, ingemminated Supplications, would 
Mankind deprecate fo terrifying and fore an 
Affliction. How fevere a Judgment is it when 
God leaves Men to be their own Scourgers! 
with how unrelenting and unmerciful a Heart 
do they perpetrate an Evil that ought to be 
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deprecated both in publick and private, with 
ingemminated Petitions ! 


506. THus much Neceffity has uraed me 
to fpeak, in a cafe fo calamitous to Mankind, 
that to have a thorough Senfe of it, and yet 
not to remonftrate, nor earneftly precaution 
again{t it, were fure as criminal as not friendly 
to warn a precipitate or blind Perfon of a 
dangerous Precipice or Pit. Yet, alas! how 
unconcerned are the greateft Part of Mankind 
at this moft enormous Ruin of Multitudes, in 
many Nations of the World. Thus, in Rufia, 
a vaft Revenue is raifed from diftilled fpirituous 
Liquors, and a proportionably immenfe Mul- 
titude of People are deftroyed thereby. 


50%. As this greatly interefting Affair re- 
quires the exerting the utmoft Efforts to roufe 
the Attention of Mankind to the ferious Con- 
fideration of it, I fhall here add an Extract 
from a printed Addrefs to an eminent Perfen, 
upon an important Subject, viz. ‘* Afk thofe 
‘« in Stations of Power and Truft, afk them 
‘< if they can look with Indifference upon 
‘< their poor diftracted Countrymen, who are 
** poifoning and deftroying themfelves? In 
‘ Trials for Life, what Diligence is not ufed 
lee tg 
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** to find the Truth, on occafion of the Lof$ 
“of one Subject? What Care will not a 
“* faithfal Phyfician beftow for the Preferva- 
** tion of one Life? How did the wife Ro- 
mans honour him who faved the Life of 
one Roman Citizen? But in the prefent 
** Cafe, it is not one, nor one hundred, nor 
one thoufand, but many thoufands of Lives, 
* probably not lefs than a Million, that perifh 
© yearly over the World, by this worft of 
** Pefts.— iow then dare the Governors of 
‘* the Nations be filent ‘or unconcern’d in a 
“* Caufe in which Humanity, Virtue, the 
«* Profperity of Mankind, and Religion, are 
‘* fo deeply concerned? for whatever tends 
*“ not only to the weakening the Faculties, 
‘* enervating the Bodies, and of courfe, di- 
* minifhing the Induftry of Labourers and 
«* Artificers of both Sexes, but alfo tothe pre- 
** venting the Birth of thoufands, deftroying 
“« many Infants, to the greatly debafing the 
f Bie of Man, and fhortening the Lives of 
‘ Muititudes. Whatever pi eae Effects 
* of thefe Kinds, muft bring irretrievable and 
** final Ruin on thofe unhappy Nations where 
“this deftructive Peft rages. Ought not 
‘* then a Stop to be put to this dreadful Ca- 
‘ lamity, before it be too late, by any Means, 
| © ang 
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* and upon any Terms whatfoever, in thofe 
‘¢ Nations where they mean to keep up any 
“© Face of Government? Nor can there be 
*¢ any Inconvenience like to arife from the 
“c Redrefs of the Grievance, that deferves to 
“© be named with thofe Evils which muit be 
© the undoubted Confequences of its Con~ 
“© tinuance,” 


co8, Ir all thefe weighty Reafons will not 
roufe a carele{s World into a Senfe of Self- 
prefervation, enough to put Men‘ upon avoid- 
ing fo certain and terrible a Deftruction, they 
are then furely under a ftrong Delufion and 
Infatuation, and confequently abandoned to 
fuffer the fevere Punifhment, of reaping the 
unhappy-Fruits of their own perverfe Ways. 
The calamitous Urgency of the Cafe abfo- 
lutely requires the moft pathetical Expoftu- 
lations, to roufe the Attention and Indigna- 
tion of Mankind againft this greateft of all 
Plagues that ever befel unhappy Man ; it 
being both our. Sin, and the fevereft of Pu- 
nifhments, which Mankind have moft fenf{e- 
lefly inflicted on themfelves. 


sog. A veRY eminent Phyfician, of great 
Knowledge and Experience, has given the fol- 
R-4 lowing 
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lowing Dire¢tions, for the Benefit of thofe 
who have Wifdom and Virtue enough left 
to abandon the odious and pernicious Practice 
of drinking diftilled fpirituous Liquors, viz. 


510. “ One of the beft Ways of leaving 
“ off the bad habit of drinking Drams is, by 
“* degrees to mix Water with the Drams, to 
leffen the Quantity of the Dram every 
Day, and keep to the fame Quantity of 
Water, till in about the courfe of a Week, 
nothing of the Dram-kind be ufed along 
“with the Water. By this means the Per. 
fon will fuffer no Inconvenience, but reap 
great Benefit upon leaving off Drams ; as 
has been tried by many, 


A“ 
~ 


511. ‘¢ If any Gnawing be left in the Sto- 
thach upon leaving off Drams, a little hot 
“ Broth is a very good Remedy, 


Cy 
-™ 


512. “ Tur Appetite always increafes in 
a few Days after leaving off Drams, unlefs 
by the too long Continuance of them, the 
Lone of the Stomach is deftroyed. 


~ 
Nn 


ee 


513. “In which melancholy State, the beft 
Remedy, next to the Bath Water, is the 
" fols 
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ce 
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‘* following, viz. Take an Ounce of Elixir 


6¢ 
ce 
"6 
°¢ 
79 
¢e 
<3 


¢¢ 


Proprietatis, three Drams of Edixir of Vi- 
friol, and one Dram of Minficht’s Elixir of 
Steel; mix thefe together, and let the un- 
happy Sufferer take a Tea-fpoonful in a 
{mall Wine-glafs, full of White-wine, if 
that can be afforded, or elfe Wormwood Ale, 
or a Cup of Carduus or Camomile Tea, 
every Morning fafting, and every Evening,” 


514, [suai here add a Panegyrick on 


Temperance, from Dr. Short’s Hiffory of Mi- 
neral Waters, Page g. a Panegyrick worthy 
to be recorded in every one’s Memory, vz, 


gc 


ce 


O Temperance! thou Support and Atten- 
dant of other Virtues! -thou Preferver and 
Reftorer of Health, and Protractor of Life! 
thou Maintainer of the Dignity of rational 
Beings from the wretched, inhuman Sla- 


‘ very of Senfuality, Tafte, Cuftom, and Ex- 


ample! thou Brightener of the Under- 
ftanding and Memory! thou Sweetener of 
Life and all its Comforts! thou Companion 
of Reafon, and Guard of the Paffions! 
thou bountiful Rewarder of thy Admirers 
and Followers! How do thine Excellencies 
extort the unwilling Commendations of 


‘ thine Enemies! And with what rapturous 


« Pleafure 
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‘© Pleafure can thy Friends raife up a Panegy- 
«© rick in thy Prarfe!”’ 


sro, VENTILATORS will probably be of 
good Service for preferving Herring-nets in 
ftormy Weather, when they are obliged to 
{tow the wet Nets in Heaps in the Ship, which 
caufes them to decay much: Which Incon- 
venience may, in a good meafure, be pre- 
vented by blowing feveral Times in a Day, 
frefh Air up through them, through very 
{mall Air-trunks placed on the Floor, at three 
or four Feet diftance, with their four Seams 
opened about a Quarter of an Inch; the frefh 
Air to be blown in by a fmall Ventilator, 
about the Size of, that, Fig. 6. 


516. AND in the fame manner the Nets 
may moft effectually be preferved much the 
longer from decaying in the Store-houfes, by 
fuch large double Ventilators as are in New- 
gate, worked by a Wind-mill. And as they 
may be laid of any Depth on the Air-trunks, 
en the Floor, much lefs Expence of Store- 
houfe-room will do. Perhaps it may be ad~ 
vifeable to have Layers of Hurdles, or fmall 
Faggots, every three or four Feet, among the 
Layers 








VENTILATORS, x19 


Layers of Nets, to give a free Pafiage for the 
Air upwards, 


517. THERE is a common Fault in moi 
Pigeon-houfes, viz. that the freth Air is ad- 
mitted to enter only at the upper Part of the 
Roof; by which means the foul, fetid Va- 
pours of a great Quantity of Dung, and the 
perfpiring Matter from great Numbers of 
them, being too clofe confined, putrifies and 
incommodes both the Hatching and Thriving 
of:Pigeons. Mont. de Reaumeur obferves, in 
his Treatife on hatching of common Hen. 
eggs, that if the foul Wreak of the Dung, by 
the Warmth of which they were to be hatched, 
came at the Eggs, then they would not hatch, 
Now this Inconvenience may be prevented. by 
making Holes in the Side-walls, at fach a 
Height, that Men or Cattle going by fhall not 
fright them; or by Holes in the Walls flant. 
Ing upwards, or a Board within, at a {mall 


Diftance oppofite to the Hole, 


518. Dr. Langrifh, of Winchefer, uled 
this Method to a new-built Pigéon-houfe at 
Petersfield; where Pigeons did not breed til] 
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houfes, where they have bred more, and : 
have thrived the better for having freth Air 
admitted through the Walls. Nor need any 
be apprehenfive left by this means, the Pigeons 
fhould be expofed to too much cold: It is 
well known that tame Pigeons thrive very 
well in their Nefts on the Outfide of Houfes, 
where they are expofed to much greater De- 
grees of Cold, and inclement Air. 


51g. In order to preferve great Quantities 
of Corn in large Granaries, it may very com- 
modioufly be done in the following Manner, 
viz. by fixing’ large double Ventilators, laid 
on each other, at the Middle and near the 
Top of the Granary, that they may be worked 
by.a Wind-mill fixed on the Roof of the 
Granary: But a Water-mill will be much 
better, becaufe it will work the Ventilators 
more conftantly. The Air to be conveyed 
from the Ventilators through a large Trunk 
or Trunks, reaching down through the feveral 
Floors to the Bottom of the Granary, with 
branching Trunks toreach Floor, to convey 
the Air into a Jarge Trunk along the adjoin- 
ing Crofs-walls; from which Trunks feveral 
leffer Trunks, about four Inches wide, are to 
branch off, at the Diftance of three or four 


Feet 
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Feet from each other, which are to reach the 
whole Length of the Granary, and are to have 
their. farther Ends clofed ; Seams of one-tenth 
or one-twelfth of an Inch, are to be left open 
at the four Joinings of the Boards, where 
they are nailed together, for the Air to pafs 
through among the Corn, putting {mall Slices 
of Wood in, or old Sole-leather, at proper 
Diftances, to keep the Seams open. The 
Trunks which are next to the Side-walls ought 
to be fomething nearer to the Walls than they 
are to the next adjoining Trunks, that the 
Corn next the Walls may have its due Pro- 
portion of Ventilation. But if the Corn does 
not lay againft the Side-walls, then only one, 
or very few of thofe {maller Trunks will fuf- 
fice, more or lefs, in proportion to the Breadth 
of the Granary; and they may in this Cafe 
be the more diftant from each other, Mr. 
Yeoman has by Experience found this a good 
Method to preferve Corn. 


s20, Anp as all the {mall Trunks of a 
Granary will not probably be covered with 
Corn at once, fo it will be proper to have 
fliding Shutters to each of thefe leffer Trunks, 
where they branch off from the larger Trunk, 


in order to ftop the Paffage of the Air through 
tne 








222 The Uses of 


the Trunks which are not cover’d with Corn’; 
or in cafe all are cover’d with Corn, to Venti-« 
Jate the more brifkly one Part of the Granary 
which may want it more than the other; in 
order to which, it will be requifite to have 
long Rods, reaching to the Sides or above 
the Corn, fixed to the fliding Shutters. 


521. THERE muft be woodon Shutters 
hung on Hinges at their upoer Part, fo as to 
{hut clofe of themfelves; thefe mutt be fixed 
to the Openings in the Walls of the Granary, 
on their Outfide: By this means they will 
readily open, to give a free Paflage for the 
ventilating Air which afcends through the 
Corn, to pafs off, but will inftantly thut 
when the Ventilation ceafes, and thereby pre- 
vent any Dampnefs of the.external Air from 
entering: For which Reafon the Ventilation 
ought to be only in the middle of dry Days, 
unlefs the Corn, when firft put in, is cold and 
damp, 


522. 1Larp a long Trunk ona Barn-floor, 
about five Inches wide in the Clear within ; 
the four Seams were about one-tenth Inch 
wide, for the Air to pafs through the whole 
Length, the further End being clofed; a 

large 
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large Heap of Corn was laid on it, through all 
Parts of which the Air from the {mall Venti_ 
lators, (Fag. 6.) pafled freely ; as was evident 
by the Motion of a light-{pread Handkerchief 
laid on any Part of it. This feems, therefore, 
to be a commodious and cheap Method to 
ventilate Corn in large Granaries, ure. by 
laying fuch a Trunk on the middle of the 
Floor, the whole Length of the Granary ; 
and if the Granary is very long, it will be 
well to have the Air from the Ventilators 
enter the Trunk at its Middle; by which 
means either the whole Granary, cr but 
one-half of it, may be ventilated at a time. 
But in this Method of ventilating with one 
Trunk, the Corn muft not lay againft the Side- 
walls, which would prevent the free Paffage 
of the Air fide-ways. But if in Granaries 
already built, at a little Diftance from the Sides. 
walls, a lattife upright Fence, about five Feet 
high, is fixed ; this Fence to be lined with 
loofe wove Hair-cloth, for the Air to pafs 
through ; then very great Quantities of Corn 
heaped high, may by this means be well ven- 
tilated: And the Floors may be effectually 
fupported from being broke down, by the 
Support of upright Pofts; but boarded Ground- 
floors will be beft, where great Depths and 
Quan- 
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Quantities of Corn may thus be preferved 
good, with little Expence in the Building of 
Granaries, viz. by building them with the 
Side-walls only about twelve Feet high. 4, 4, 
Fig. 23. 6.6. the Rafters of the Roof, with a 
boarded Ground-floortolaytheCorn on. 8.8.8. 
With upright lattife Fences 4. a.d.e, five Feet 
high. The Fence d. ¢. to be three Feet diftant 
from the Wall z, for Room for Men to walk 
to and fro: But the Fence 4.4. to be only four 
Inches diftant from the oppofite Wall x. 
Thefe Fences to be lined within fide with 
Hair-cloth, for the ventilating Air to pafs 
through fide-ways as well as upward, from 
the Air-trunk 0; which lays at the Bottom 
of the Corn a. e.c, the whole Length of the 
Granary: This Trunk to be eight Inches 
wide in the Clear within, with both Ends 
clofed. The four Seams of the Trunk 1.1.1.1. 
to be open one-tenth Inch diameter, and to be 
fixed fo by means of thin Slips of Wood, or 
of Sole-leather, about a Foot diftant from each 
other. 


523. Tue lattife Fences to be retained 
from f{werving outward, by the Force of the 
Corn, by a flender Crofs brace 4, d, with a 
Dove-tail-faftening at each End: And the 

3 whole 




























VENTILATORS, ane 


whole to be fixed from {werving fide-ways, 
by the reclining Braces 3 3. 


524. Now, fuppofing the Diftance of the 
latice Fences from each other to be 16 Peet; 
then there will be eight Feet Breadth of Corn 
on each Side of the Air-trunk 0: And when 
the Space between the Fences is not only 
filled with Corn, but alfo heaped up toc, then 
the Depth of the Corn from cto the Bottom 
will be eight Feet. And it will be well to bring 
the Diftances of the Sides and Top of the 
Corn to be thus nearly equal, from the Air- 
trunk 0; that the ventilating Air, meeting with 
equal Refiftance from equal Quantities of 
Corn, may thereby be the more equably dif. 
fufed through all Parts of the Corn; the In- 
terftices among Wheat, for the Air to pafs 
through, being one-feventh of the Space that 


the Corn fills up. 


525. WHEN the Corn 1s firft put in, let it 
be heaped up as high as may be upon the 
Air-trunk 0; and the fame to be obferved in 
taking away the Corn from the Sides, leaving 
the Air-trunk covered:to the laff. 


Q 526. 


a) 
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526. WueN only a Part of the Trunk is 
cover’d with Corn, it will be well to have a 
fliding Shutter, to ftop the Air from pafling 
on to the uncovered Part of the Trunk. 


527. AND when the Part of the Trunk is 
uncovered towards the End at which the Air 
enters, then the open Seams of that Part ought 
to be clofed on the Outfide, with long fmooth 
Laths, about half an Inch thick, and an Inch 
and half broad ; to be retained in their Place 
by {mall Iron Hooks, or rather with {mall 
Pieces of Wood, with Notches or Grooves 


in them. 


528. Two Pair of double Ventilators, with 
Midriffs ten Feet long, and four and half Feet 
broad, to be laid on each other, on two 
Beams, in the Middle of a Granary 100 Feet 
long, if they are worked by a Wind-mill fixed 
on the Granary: But if they are worked by 
Water, which is much the beft Way, then 
the Air may be conveyed*through a fubterra- 
neous Trunk a Foot within, from the Venti- 
lators to the Middle of the long Air-trunk a, 
under the Corn. 


529 
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5; 

§29. THERE muft be wooden Shutters to 
cover on the Outfide, the Holes in the Side- 
walls of the Granary hung on Hinges at their 
upper Part, fo as to clofe down of themfelves : 
By this means they will readily open to give 
a free Paflage for the ventilating Air, which 
afcends through the Corn, to pafs off; but 
will inftantly fhut when the Ventilation 
ceafes, and thereby prevent any Dampnefs 
from the external Air from entering: For 
which Reafon the Ventilation ought to be 
principally in the middle of dry Days, unlefs 
the Corn when firft put in, is cold and damp, 
{fo as to be in danger of heating and growing 


mutty. 


530. Mons, du Hamel mentions, in his 
Book on this Subject, that the moft frequent 
Ventilation is requifite at firft; but that after 
fome time a little Ventilation will fafiice, 


531- By this means he preferved a Heap 
of Wheat, fweet and free from Weevels and 
Iniects, for feven Years, without turning it: 
For the Eggs of Infe€ts are obferved to be 
hatched principally when the Corn heats; 
which heating is effectually prevented by 
Ventilation, 


AA 
QO 2 532. 
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532. AsouT 8000 Buthels of Corn may 
thus be préferved, in a Granary 100 Feet 
long, between latice Fences five Feet high; 
and 16 Feet diftant from each other; and this 
without building a large Granary; and much 
more Corn may be thus preferved in a Grana- 
ty a little wider, and with latice Fences, more 
than five Feet high. 


533. In order to preferve Corn from being 
eaten by Rats and Mice, it may be well to 
nail, on the upper Rail of the latice Fences, 
floping Boards coving over to prevent their 
getting up. It is faid that Rats and Mice will 
not gnaw Holes through Hair-cloth ; but if 
they do, then it will be well to put Brafs or 
Tron Wire-work between the Hair-cloth and 
the latice Fence. 


534. In Ships Corn may be ventilated, by 
laying thin Hurdles, or Reeds, .to the Sides: 
of the Ships, cover’d with Mats, for the ven- 
tilating Air to pafs through. And in the 
fame Manner Corn may be ventilated in 
Bins. 


535. Anp in the Cafe of very cold, damp; 
mufty, or walked {mutty Wheat,, there may 
be 
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be a proper large Bin, in an Apartment to lay 
it in, where it may have a great Force of 
ventilating Air given it. 


536. In leffer Granaries, where the Ven- 
tilators muft be worked by Hand, if thefe 
Granaries ftand on Staddles, fo as to have their 
loweft Floor at fome diftance from the Ground, 
the Ventilators may be fixed under the loweft 
Floor, between the Staddles, fo as to be 
worked by Men ftanding on the Ground, or 
the Outfide of the Granary, or within it. 


537. InGranaries full of large Bins, the 
Corn may be ventilated either by applying the 
{mall moveable Ventilator, fzg. 6. but a Size 
larger than thofe, to each Bin; or by one Pair 
of double Ventilators, Frg. 2. fo placed as to 
blow Air through an Air-trunk fixed in the 
Front of the Bins, whence Air may be con- 
veyed to any one, or feveral of the Bins at 
once, through Side-holes communicating with 
the leffer Air-channels of each Bin; which 
Holes are to be opened or fhut with Sliders, 
as Occafion requires, 


538. CorN may thus be kept fweet and 
dry, with little Expence of Ventilation, and 


Q 3 that 







































230 The Uses of 

that chiefly at the firft laying the Corn in. I 
believe it will be beft to ventilate when it firft 
begins to {weat a little, becaufe the Moifture 
being then afloat in the Air among the Corn, 
and on the Surface of the Grains, it will be 
carried off with lefs Ventilation: And when 
this has thus been repeated a few Times, the 
Corn will effectually be freed from the ereateft 
Part of the Moifture, which would indanger 
the Spoiling of it, or the Breeding of Weevels, 
which is much promoted by the Heating of 
Corn. And when it is by this means become 
compleatly dry, it has been found by Expe- 
rience, that very little Ventilation will after- 
wards be required; efpecially if in this dry 
State the Windows and all Inlets of Air be 
kept clofe fhut, in order to prevent the En- 
trance of ‘the Air ina damp State: But in a 
very dry State of the Air, it may be well to 
open them fometimes in the middle of the 
Day ; for a freth dry Air is better than a dry, 
Jong confined Air, Véntilation will be more 
requifits to keep Corn and Bread. fweet in a 
hot damp Climate, than in a cold damp Cli- 
mate, wz. becaufe Heat promotes Putre. 
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539. Ir is matter of great Confequence to 
keep Corn fweet and dry, not only for the 
fake of the Value of the Corn, but more efpe- 
cially for the fake of thofe who are to eat it: 
For Dr. Pringle obferves, that mouldy, pu- 
trefied Grain, is apt to produce malignant Fe- 
vers: And that Corn kept in a damp Grana- 
ry, 1s apt to produce a Dyfentery in the Poor, 
who live chiefly upon it, 


540. Aut Kinds of Corn, Seeds, or whole 
Oatmeal, may thus be kept fweet by Ventila- 
tion: And probably alfo Coarfe-ground-oat- 
meal; for I have found the Air pafs upwards 
through about fix Inches Depth of fine 
Ground-oatmeal, and that in a fmall Degree 
when it was prefled down. But I know not 
whether it will go through a great Depth of 
fine Ground-oatmeal, where it will be prefied 
down by its great Quantity. It may probably 
be a good Method to prepare Oatmeal to be 
laid up in Quantities in large Store-bins; by 
firft ventilating it in a Bin, with a falfe Bot- 
tom of proper thin-wove Canvas; laying it 
there of fuch a Depth only, as fhall be found 
by Experience proper for Air to pafs up freely 
through it. The Air will not pafs through 
Wheat-meal, notwithftanding it takes up 


Q 4 such 
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much more Room when ground than un- 
ground. Air pafies freely through ground 
Malt, 


541. In order the better to judge when 
the Air is in a damp or a dry State, it may be 
well to have a Cord with -a long Rod fixed 
like a Lever in a proper Manner; by the 
rifing and falling of one End of which the 
State of the Air may be pretty well known, 
Great Care muft be taken not to ventilate dry 
Corn in a damp State of the Air; but damp 
Corn muft be ventilated in a damp Air. By 
Ventilation Corn may be made fitter for Ufe 
fooner after Harveft, than it would otherwife 
be. Corn may be moft commodioufly and 
effectually ventilated in Ships, by laying twa 
or three Trunks on the falfe Floor of the 
Ship; which is made in fome Corn-fhips ta 
preferve Corn from the Bilge-water: The 
further Ends of the Trunks to be clofed: But 
all their four Seams to be opened about one- 
tenth or one-twelfth of an Inch, for the Air 
to pais through among the Corn. This will 
be much the beft Method to ventilate Corn 
in Ships, by laying it thus on a Floor of 


543. 
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$42. Bur when it lays loofe on Faggots 
covered with Mats, it may be done by placing 
two or three long Trunks, about fix or eight 
Inches wide, among the Corn; about one- 
third of the whole Depth of the Corn from 
the Bottom of it: The Trunks to be about 
the Width of the Well diftant from each 
other. ‘The Ventilators to be fixed on the 
lower Deck, at the Fore-part of the Ship ; 
whence the Air ig to be conveyed by two 
Trunks to the above-mentioned long Trunks. 
Thefe two fhorter Trunks muft have their 
Seams clofed, and alfo a fhort Joint of 
Leather, that they may the better comply 
with the Sinking of the long Trunks, occa- 
fioned by the Weight of the Corn. 


543. WHEN Corn is carried in Bags, if 
the hot, frowzy Air is frequently drawn out 
of the Hold, the Corn will doubtlefs keep 
much the better for it, efpecially if the Bags 
have {mall Brufh-wood-fticks laid between 
them, fo as to prevent their touching one 
another, and thereby leaving Vacancies, 
though very narrow, for the Air to pafs freely 
between them, when the Ventilators are draw- 
ing it off. By this means the Corn in each Sack 
would be kept in a manner almoft as well, as 


if 
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if each Sack ftood fingle in a Room. | Ex- 
perience will doubtlefs give Hints for’ further 
Improvements in thefe Things. 


544. Now, fuppofe there be 1000 Quar- 
ters of Wheat in a Ship; fince every five 
Quarters, or 40 Bufhels, take up fifty and 
half cubick Feet, then 1000 Quarters will 
take up 252.5 Tuns of Stowage ; one-feventh 
Part of which, vz. 34.6 Tuns, being Va- 
cancy for Air among the Wheat, a Quantity 
of Air equal to that, will be drove through 
the Wheat in much lefs than two Minutes 
Ventilation, by a Pair of Ventilators, whofe 
Midriffs are each feven Feet long, and three 
Feet wide. The Vacancy for Air among 
Oats, is about one-third of the Space that any 
Quantity of them take up: And among Peas 
and Beans’ it is very large; fo that any kind 
of Corn may thus moft.eafily be kept 
{weet. 


54.5.. Now, in order to prove whether all 
the Corn in a Ship or Granary is ventilated, 
take a Cafk with only one Bottom, and fet it 
upfide-down, on any Part of the Corn; if a 
lighted Candle be held to a Tap-hole in its 
Side, the Motion of the Flame will thew the 


Foree 
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Force of the Air which paffes through the 
Corn by Ventilation. Though Ventilation of 
Corn in Ships will always be ufeful, in order 
to keep it fweet, and the freer from Weevels, 
yet it will be moft ferviceable in time of War, 
when they often wait long for Convoys. 


546. Qu. May it not be advifeable to de- 
{troy all the Rats and Weevels in a Corn-fhip, 
by {trong Fumigation with burning Brim- 
{tone, laid in Bafins made in the Ballaft, . be- 
fore the Ship is loaded with Corn: And if 
while the Ship is loading with Corn, a little 
Brimftone is burnt from time to time, as it 
is filling, this will be a probable Means to 
prevent the Breeding of Weevels, and will 
give no ill Tafte to the Corn, 


547. I am told by an experienced Perfon, 
that Ventilators would probably be very fer- 
viceable in the Cod-fith Ships, where they 
Jofe much Fith by the Clofenefs of the Hold, 
notwithftanding they are continually moving 
the Fith to and fro, 


548. Sir ‘fobn Philips, of Piéton Ca/lle, 
in Pembrokefbire, informed me, that in the 
Year 1750, fome Ships laden with Cheefe, 
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being Wind-bound for fome Months at Mi/- 
ford-haven, the Cheefe were much damaged 
by the great Heat of the Hold, except in one 
Ship, which had Ventilators, which preferved 
them well. 


e4g. I sHALL here infert a fhort Account 
of feveral curious Experiments and Obferva- 
tions, from Monf. du Hamel de Monceau's 
Treatife on preferving of Corn, which he fent 


me, U/Z. 


sso. He obferves, that Wheat is the moft 
difficult of all Grains to preferve; that which 
is cold and damp having one-eighth Part of 
Moifture in it: That they are obliged to have 
large Granaries to preferve {mall Quantities 
of Wheat, becaufe it can lay but 18 Inches 
deep: And the Corn of a wet Harveft muft 
be turned every third or fourth Day; and yet 
be fubject to be deftroyed by Weevels and 
other Infe@ts.. Whereas in the way of Venti- 
Jation, it may be laid in Heaps of a great 
Depth ; and the more fo the drier it is. 


so¥. I BELIEVE, that fubterraneous Grana- 
ries, lined with Lead to preferve from damp, 


might be made at a cheap Rate, confidering 


3 the 
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the vaft Quantity of Corn they would contain, 
and their very little want of repairing many 
Years: They might moft eafily be ventilated 
when needful, by fmall Air-trunks laid at a 
due Diftance at the Bottom of thefe Grana- 
ties; where the Corn would be fecure from 
Mice and all Kinds of Infedts. 


552. Mons. Dubamel put 94 cubick Feet, 
or 75 Buthels of well-cleaned Wheat, into a 
Box of Oak, which was the Cube of five Feet, 
with a falfe Bottom to it, when it was venti- 
lated with Ventilators worked by the Hand, 
for the firft three Months eight Hours every 
fifteenth Day; the reft of that Year, and the 
following Year 1744, it was ventilated but 
once a Month. In the Year 1745 and 1746, 
it was ventilated but half a Day every Month; 
and afterwards only every two or three 
Months, In the Year 1750 he took the Corn 
out of the Granary, when it both looked and 
fmelt well, but was rough to the Hand, be- 
caufe, not having been moved in feven Years, 
the Beards at the End were rough; but having 
cleanfed and ventilated it, there was no Fault 
init: There were no Weevels or other In- 
fects in this Corn: The Bakers who bought 
it, and'did not know how, nor how long it 
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was preferved, gave more for it than for any 
other Corn in the Market ; they obferved, 
that it produced very good Flour, foaked up 


more Water in its Pafte, and yielded more 
Bread than any other Corn in the Market. 


553. THE Wheat of the foregoing Ex- 
periment being very good conditioned, he 
took 75 cubick Feet of very cold and damp 
Corn, of the Year 174.5, which in the com- 
mon Way of keeping, by turning, foon heated 
and had a bad Smell; which he had little 
Hopes of preferving by Ventilation, as it was 
hot when put into the Granary: It was ven- 
tilated three or four times a Week the firft 
Month, and every eighth Day, during De- 
cemver and ‘fanuary. As it was now grown 
frefh, and had loft fome of its ill Smell, the 
next four Months it was ventilated every 
fifteenth Day. . At this time the upper Part 
of the Corn began to heat; but when that 
was taken away for a Foot ‘depth, the 
Remainder was drier than that in common 
Granaries, .and had but little ill Smell; more 
frequent Ventilation would have prevented 


this Dampnefs and Heat of the upper Corn. 


554 
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554. In the Year.1750, Monf. du Hamel 
fixed a Windmill upon a large Granary, to 
work Ventilators: And in one Part of the 
Granary laid 555 cubick Feet of very, damp 
Wheat of the wet Year 1751, being firft well 
cleaned from Smut, &c. It was laid between 
four and five Feet deep inthe Granary. The 
Wind ferved very well the whole Year 1751, 
and the following Spring; fo that the Corn 
was frequently ventilated ; which not only 
dried it, but curéd it in part of its 1] Smell. 
This.Corn was covered with a dry Dutt, 
which feparated from it as it dried, which it 
was eafily cleanfed from, and then fold at the 
Price of the beft Corn. 


sss. Wuen Corn was thus prepared by 
drying, he then laid it eight or ten Feet deep 
in the Store-granary, where it was to remain 
fora long Continuance of feveral Years 3; and 
if laid at much greater Depths, the ventilating 
Air would pafs up freely through it, and a 
little Ventilation now and then would pro- 
bably be fufficient. 


556.-Lesr in» “fune, or thereabout, there 
fhould be four or fix Weeks calm, he pro- 
pofes to have the Corn firft cleanfed, and part 
dried 
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dried in common Granaries: But if the Ven- 
tilators were made to be worked by a Horfe 
in long Calms, then this Precaution need not 
‘ be ufed. His other Precaution is, to dry it 
in fome degree in a Stove or Kiln. 


557. Ninety cubick Feet of well cleaned 
damp Wheat, being dried in his Stove, loft 
an ill Smell by drying, and kept well without 
any Ventilation: Though another Parcel of 
the fame Corn did not lofe its Smell by the 
Stove. 


558. Excur hundred and twenty-five cu- 
bick Feet of Corn being in part dried in the 
Stove, where its ill Smell was fomething a- 
bated, Ventilation afterwards cured the ill 
Smell; this Corn fold better than any in the 
Market. This partial drying on the Kiln 
is fhort, and with a gentle Warmth: But it 
is found that Corn thoroughly dried on a 
Kiln, does not make good Bread. 


sco. WueEre Corn can be conftantly ven- 
tilated in the Day-time, it can neither heat, 
nor contract an ill Smell; for this Purpofe 
Water-mills are beft. 


s60, 
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560. Mons. Giraud, a Merchant at Mar- 
feilles, informs me, that Corn will be da- 
maged by being too much expofed to the very 


dry Air of that Country. 


561. Mons. Du Hamel thinks it probable, 
that the Eggs of Weevels do not hatch with- 
out a confiderable Degree of Warmth; which 
is agreeable to the Obfervation of many great 
Ricans in Corn; who have informed me, 
that they will not hatch unlefs the Corn 
{weats : If fo, then Ventilation will effectually 
prevent the Heating of Corn, and confe- 
quently the Hatching of their Eggs; which 
he has by Experience found that it will ef- 
fectually do. 


562. He fays that Weevels feem dead in 
cold Weather, and can bear 50 Degrees of 
Heat on a Kiln, without being killed. And 
accordingly I found that, on burning many 
Pounds of Brimftone in a Malt-houfe-room, 
which was not fo big as a Cube of 16 Feet, 
and abounded . with Weevels, many of 
them were not killed by it: The Fumes of 
burning Brimftone among Store-corn, in a 
well-clofed Granary, would probably prevent 
the Prolificknefs of Eggs. 

R 562. 
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563. In building the Walls of a Granary, 
I think it may be advifeable to lay a Plate of 
Lead on the Wall, when a little above the 
Ground; or two or three Courfe of plain 
Tiles, to prevent the Afcent of Moifture from 
the Earth. 


564. Mons. Du Hamel obferves, that the 
comparative Expence of his Granary to the 
great Granary at Lyons, 1s as 3 to 5: And that 
the Lyons Granary contains 6,400 cubic 


Feet of Corn: But his contains 144,000. 


t65. HyGromeTers will be very ufeful, 
both in Granaries and fome adjoining Build- 
ing; in order both to know the State of the 
Air in the Granary, as alfo that of the external 
Air, thereby to regulate the propereft Time 
for Ventilation. 


566. I sHaty here mention the Size of 
the Midriffs of feveral fingle and double Ven- 
tilators, which Mr. Yeoman: of Northampton 
made for feveral Perfons, that thereby the 
better Judgment may be made of the proper 
Sizes for different Purpofes, viz, 
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567. 1745. A SINGLE Pair for Sir Simeon 
Steward, Bart. fora Granary; the Midriff fix 
Feet long, and two Feet wide. 


568. A pouBLe Pair for Mr. Walter Ro- 
bertfon, of Lynn, for a Granary ; Midriffs five 
Feet by two. 


569. 1746. Tue like for Sir fobn Philips, 
Bart. of Picton Cajtle, Pembrokefbire. 


570. 1748. A sMaAtL fingle Pair for a 
little Granary, for ‘fofeph jh, Efq; of Dutton, 
Northamptonfhire; Midriff five Feet by two. 


571. 1752. A sInGLE Pair for Thomas 
Scawen, Efq; of Maidwell, Northamptonfhire, 
for a {mall Granary ; Midriff eight Feet by 
two. 


572. Ir has been found a good Method, 
in order to have thefe fingle Ventilators work 
the eafier, not to lift up the Midriffs at the 
End, asin Fig.6. but to fix one End of a 
Lever to the Iron Rod; which Lever refting 
on an upright Stand, the Midriff was then 
raifed and deprefled by working the other 
End of the Lever up and down. 

2 
































244 Tbe Usets of 


573. Tue following Method for preferving 
Corn {weet in Sacks I publifhed in the News- 
papers, and in the Gentleman’s Magazine for 
‘july, 1745, believing it would be of great 

enefit to the Poor, who frequently keep 
{mall Quantities of Corn by them in Sacks ; 
where it Is often fpoiled, and then makes bad 
and very unwholfome Eread. 


574. Provipe a Reed-cane,; or other hol- 
low Stick, made fo by glewing together two 
Sticks grooved hollow ; let it be about three 
Feet nine Inches long; and, that it may be 
the eafier thruft down to the Bottom of the 
Corn in the Sack, its {malleft End is to be 
made taper to a Point, by a wooden Plug that 
is fixed in and ftops the Orifice. hes 150 
{mall Holes, of one-tighth of an Inch in 
diameter, are to be biottl on all Sides of the 

Stick, from its Bottom to two Feet ten Inches 
of its Length, but no nearer to the Surface 
of the Corn, left too great a Proportion of the 
Air fhould efcape there. By wreathing a 
Packthread, in a {piral {crew-like Form round 
the Stick, the Boring of the Holes may be 
the better regulated, fo as to have them about 
half an Inch diftant towards the Bottom, but 
gradually at wider Diftances, fo as to be an 
Inch 
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Inch afunder at the upper Part; by which 
means the lower Parts of the Corn will have 
their due Proportion of frefh Air. ‘To the 
Top of the Stick let there be fixed a leathern 
Pipe, ten Inches long ; which Pipe is to be 

diftended by two Yards of {fpiral Wire coiled 

up within it. At the upper Part of the Pipe 

is fixed a taper wooden Fawcet, into which 
the Nofe of common Houfhold Bellows is to 

be put: Common large Kitchen- Bellows con- 
vey about three Pints of Air ; but fuppofing 
it to be but a Quart of Air, then at the Rate 
of 64 Strokes in a Minute, they will convey 
a Quantity of Air equal to the Capacity of a 
four Bufhel Sack, in two Minutes. And 
Gince one-feventh Part of the Space that 
Wheat takes up, is the Quantity of Meanders 
among the Corn, which are full of Air, a 
Quantity of freth Air equal to it will be blown 
in among the Corn with lefs than twenty 
Strokes. So that if Corn, when firft put into 
Sacks, be thus aired every other or third Day, 
for 10 or 15 Minutes, its damp Sweat which 
would hurt it, will in a few Weeks be carried 
off to fuch a degree, that afterwards it will 
keep {weet with very little airing, ashas been 
found by Experience. But if Corn be got 
ftale by ftanding long in Sacks without airing, 


iN. 4 it 
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it would be too much Work to attempt to 
{weeten it by this Method; it is therefore 
beft thus early to prevent the Stalenefs, 


5 5.WH=EN many Sacks of Corn are thus 
to be preferved {weet, it may be well to have 
much larger Bellows, with wider Nofes; for 
the wider the Nofes, they may be worked 
both the eafier and the fafter. And if the 
Sacks are placed fo that Cats can go between 
them, it will prevent the Mice from eating 
them. 


576. By the fame Means, many other 
Kinds of Seeds as well as Corn, may be kept 
{weet, either in Sacks or {mall Bins; but then, 
in Bins the Air-holes muft be made only near 
the Bottom of the Canes, becaufe the Air 
muft in that cafe all afcend upwards, fince it 
cannot go through the Sides of the Bin, as it 
will through Sacks, I fhall here infert the 
Defcription of a very great Improvement 
which is made to a Back-heaver ; which has 
been long ufed in Hampfbire, Wiltfhire, and 
Suffex; which will not only winnow Corn 
much fooner and better than by any other 
Methods hitherto ufed, but will alfo clean 
and clear it of the very fmall Corn, Seeds, 
Blacks, 
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Blacks, Smut-balls, &c. to fuch Perfection, 
as to make it fit for Seed-Corn. 


577. Tuis I publifhed in the Gentleman’ s 
Magazine for “fuly 1747. This Back-heaver 
is four Feet long from 4 to B, Plate V. Fig. 
17. and three Feet broad from to J, and 
BtoD. A,B,C, is the Head-board, three 
Fourths of an Inch thick, and eight Inches 
and half deep within; B.C.D, and 4.1, 
the Side-boards, eight Inches deep at B,C, 
and four Inches and half at J,F, within; the 
Bottom Z,Z, is boarded as far as X,X, and 
from X X,to TD, the Breadth of thirteen 
Inches and half is Iron Wire-work. ‘Thefe 
parallel Wires are in Size about one Tenth of 
an Inch in Diameter, and have their Centers 
about four ‘Tenths of an Inch diftant from 
each other, their Ends being faftened to the 
under Parts of the Boards at X,X, where 
their Ends are covered with a Lift of Tin, 
halfan Inch broad, to the upper Part of the 
Railat LD, that Ears of Corn, coarfe Hulls, 
€c. may freely flide off. The Diftances of 
the long Crofs-Wires R,R, are three Inches 
from each other; they ferve to fupport and 
ftrengthen the fhort parallel Wires, being 
R 4 placed 
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placed under, and bound faft to them, with 
very fine Brafs- Wire. 


578. Tus Inftrument is fufpended, with 
its Bottom about five Feet high, by ftrong 
leathern Straps fixed to the Side-boards, at 
N,X,X, near the Center of Poife or Gravity ; 
which Straps 4, M,N, X,X, are buckled to- 
gether at the defired Height, over the upper 
Rail M,M, which Rail is fupported by the 
upright Pofts of the Frame P,Q, which Pofts 
{tand feven Inches diftant from the Ends of 
the Back-heaver ; thereby to leave room for 
it to be fhaken to and fro. It is needful, in 
order to prevent the Frame from fliding to 
and fro on the Floor, to have ftrong-pointed 
Tron Pins, full half an Inch long, fixed in the 
bottom Pieces of the Frame at S,8,8, 8S. 


579. In order to keep the Back-heaver 
fteady, and in its proper Degree of Inclina- 
tion, a String or Strap is tied at one End to 
the middle of the upper Rail M, MM, and at 
the other End to the middle of the fore Rail 
of the Back-heaver. If this String be tied to 
the lower Part of the Frame, which fupports 
the Back-heaver, it will not do fo well. The 
Back-heaver is fhaken to and fro in this in- 

clining 
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clining Pofture, by a Perfon who ftands on 
a Stool, which is hooked at Y to the upright 
Poft of the Frame. As the firft coarfe Hulls 
and Corn, which are thrown on the Board 
ZiL sid lide down gph: on the Wire, 


throug 

Straws, €ic. fall off at the lower End FD, 
beyond the Corn; where the Wind from the 
Circulating Fan or Fagg, which is placed be- 
hind near 4, B, blows it away, as alfo fome 
of the Refufe from among the falling Corn, 


580. Bur finding that a confiderable Quan- 
tity of the {maller Hulls pafled through this 
wide Wire Grate, I placed under that Iron 
Grate X X, I D, another fine Sieve, which 
had five fquare Mathes in the Space of an 
Inch, or ll ore in an Inch {quare, the 
Wire being about one thirty-fixth Part of an 
Inch in diameter. ‘This Sieve was nineteen 
Inches and half broad in the Clear; it was fixed 
in a Frame, FH, AL, under L its hinder 
Rail, and upon its fore Rail H,H. Thefe 
Rails were three Inches broad, and near an 
Inch thick. This Sieve was ftrengthened and 
fupported by two ftrong Iron Wires, placed. 
lengthways; and by feven of the like Wires, 
| placed 
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placed at equal Diftances acrofs them. This 
Sieve, with its Frame, was hooked to the 
Back-heaver by two flat Iron Hooks at each 
End, which were nailed to the Side-boards 
of this Frame HF, HZ. And thefe Hooks 
are prevented from flipping down, by two 
{mall Hooks drove into the Edges of the Side- 
boards of the Back-heaver. This under Sieve 
is not fixed ina parallel Pofition to the upper 
Sieve or Grate, but inclining fo, as to have 
its hinder Rail five Inches below the Back- 
heaver, and its fore Part only two Inches be- 
low the fore Rail of the Back-heaver. By 
this means, the under Sieve is not inclined 
floping to fo great a degree as the upper Iron 
Grate of the Back-heaver, neither ought it to 
be fo much inclined, but is to be kept almoft 
level, or parallel to the Horizon, left too much 
of the Corn, inftead of falling thro’ the Steve, 
by defcending too precipitately over the Sieve, 
fhould ran forward with the Chaff and Huzzes 
over the foremoft lower Rail, and fo not be 
feparated from them. The Frame of this 
lower under Sieve is not inclofed with a Board 
behind, that the Wind may freely pafs thro’ 
it. ‘The Side-boards HF, AHL, which are 
feven Inches and three Quarters deep, and 
two Feet long, are ftrongly fixed to the back 
Rail 
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Rail by two fquare angled Iron Plates, nailed 
both to the Rail and Side-boards, whereby. to 
{ftrengthen the whole Frame. This under 
Sieve, when thus fixed in its Place, reaches 
to H H, about fix Inches forwarder than the 
Back-heaver. The great Breadth of this une 
der Sieve, for the Corn to pafs over, gives 
thereby fo much the greater Chance for the 
more Corn to drop through, and to leave the 
Chaff to be carried on farther beyond the 
Corn, and confequently to be blown, as the 
Chaff falls fo much the farther from the Heap 
of Corn. 


581. Tse Advantages of having the Corn 
pafs thro’ both thefe Sieves at once, are very 
great; for it is found upon Trial that Corn 
may be cleaned thus much fooner and better 
than by the ufual ways of cleanfing Corn, 
For much the greateft Part of the Corn which 
falls thro’ this Riddle-Sieve, is at once clear 
from Chaff and Huzzes; which Hyvzzes, 
with fome Ears, are carried forward on the 
Surface of the Coin on the Sieve, and fall off 
with fome of the Corn over the fore Rail 
HT H, which Corn, being tailed off with the 
Huzzes and Ears, after it is cleared from them 
by the common Hand Riddle-Sieve, is to be 
thrown 
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thrown up in a Heap on one Side, with fome 
of the next lefs foul Tailing, in order to pafs 
thro’ the fame Back-heaver again, and is then 
to be mixed with the other fore Part of the 
Corn, in order to undergo another Winnow- 
ing with a finer under Sieve, which is next 
to be defcribed. 


582. Mr. Woods of Chilgrove in Weft- 
Dean Parith near Chicheffer, being prefent 
when we were cleaning Wheat with this In- 
ftrument, the following very ingenious and 
ufeful Improvement of it occured to his 
Thoughts, wz. When Wheat has pafled 
through the above-mentioned Winnowings, 
then to take away the under Sieve, and place 
there another like but much finer Sieve in its 
Room; and to have a Piece of Sackcloth fix’d 
near under the Sieve to receive the Seeds, very 
fmall Corn, Duft, &c. as it falls through the 
Sieve. This I immediately put in execution. 
The Mathes of this Iron Wire-Sieve were fo 
fmall, as to have eight of them in the length 
of an Inch, the Size or Diameter of the Wire 
being about one 48th Part of an Inch, vzz. 
a {mall Size lefs than the Wire of the firft 
made under Sieve. 


583, 
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583. As this under Sieve ought to be in a 
fomething more inclining Pofture than the 
other under Sieve, fo it is fufpended more 
nearly parallel to the upper Back-heaver, the 
hinder Part of it being only one Inch lower 
from the Back-heaver than the fore Part. 


584. A Piter of Sackcloth was nailed 
both to the hinder Rail of the Frame, and 
alfo to the foremoft Edge of the fore Rail, 
that the Seeds, Duft, &c. which fall through 
the Sieve might lay under this fore Rail: 
This Sackcloth was alfo nailed at one End to 
the Frame, but at the other End it was but- 
toned over the wooden Molds of eight But- 
tons, which were nailed for that purpofe at 
r, that by unbuttoning of this, the Duft, 
Seeds, &c. might be poured out; the Sack- 
cloth was loofe to fuch a degree, as to bag 
down only about four Inches below the Sieve, 
fo as very little to hinder the free Paflage of 
the Wind from. the circulating Fan. This 
Sackcloth was lined with brown Paper pafted 
to it with ftiff Pafte, which had Rofin mix’d 
with it to prevent Rats and Mice from eat- 


ing it. 


585. 
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585. Finpine upon Trial, that the Corn 
which is thrown on the Board Z Z, X X, flid 
down from it too unequally, and fometimes in 
too thick a Quantity, this Inconvenience was 
effectually remedied by placing at X X edge- 
ways a long Piece of Board, which was two 
Inches and half broad ; which made the Corn 
run in a thin even Spread under it; whence, 
pafiing over the Sieve in the fame manner, 
the very fmall Corn, Blacks, Seeds, Moufe- 
turds, Ge, dropped through the Sieve on 
the Sackcloth ; and what could not drop 
through the Sieve, fuch as bruifed Corn, 
Smut-balls, &e, being, in falling in a thin 
Sheet, expofed to the Force of the Fan’s 
Wind, was blown beyond the good Corn. 


586. Tue tailing Corn may foon be clean- 
ed by paffing thus feveral Times over this 
fine Sieve, and the beft of the very {mall 
Corn which pafied through the Sieve, with 
the Seeds, Blacks, 6c. may in the fame man- 
ner be feparated from them, and then be mixed 
with other tailing Corn. 


587. Tu1s Method not only makes much 
greater Difpatch, but is alfo better than a 
Wire Hand-Sieve of the fame fized Mathes, 


becaufe 
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becaufe by this means the Corn is continually 
pafling in a thin Sheet over this Wire-Sieve, 
which gives Liberty to the Seeds, Blacks, Ge. 
to drop through on the Sackcloth; whereas 
in a Hand-Sieve of the fame degree of Fine- 
nefs, the Thicknefs of the Mafs of Corn in 
the Sieve prevents many of the Seeds, Ge. 
from falling through the Sieve. 


588. So that this happily proves to be an 
excellent Method to clean Wheat with dif- 
patch, and effectually, from very {mall Corn, 
and alfo from Seeds, excepting that of Crow- 
Garlick, which grows in fome few Fields, 
and ought to be weeded, as is practifed by 
fome Farmers, both in the Field, and in the 
Sheaf in the Barn, before it is threfhed. 


589. THey who would be very curious 
in cleaning Corn for, Seed, may do well to 
repeat the fifting of it through this fine Sieve, 
fo as not to leave any Seeds in it. 


590. Tue like fmall Seeds may alfo be 
got out of Barley by this fine under Sieve. 
When the under Sieve had only three and half 
Mathes in the length of an Inch, it cleaned 
Barley well, and with great Difpatch. 


a §Q% 
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oor. THE fame fine Sieve, with the Sack~ 

cloth under it, may alfo be ufeful without a 
Fan in large Granaries, to clean Corn when it 
is to be moved or turned, from Seeds, Dutt, 
€&c. which Duft is obferved to contribute not 
only to the fpoiling of Corn in Granaries, but 
the Meal alfo of foul Corn will not keep fo 
well as that of clean Corn. 


sg2. In order to preferve thefe Inftru- 
ments from being fpoiled, it will be well to 
have Shelves in proper Places in the Barn to 
fet them on, and alfo to cover the Sieves with 
Bags of Sackcloth. The Wires X X, 1D, 
may be covered with a Sliding-Board. Thefe 
- Wire-Sieves coft a Shilling a Square-Foot, 
which is no great Expence. 


993. Tue Wire-Sieve makers fay, that 
Tron-Wire is but half the Price of Brafs- Wire, 
and that it will laft much longer. 


594. WHEN Ventilators are applied to 
winnow Corn, either in Barns or in Corn- 
Mills, in order to make the Stream of Air as 
it rufhes. out the more equal, it will be ad- 
vifeable to make the Valve-Box N.M.Q, 
Fig. 3. very large, and its Outlet or Nofe > gis 
{mall 
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{mall in proportion to the Valve-Holes: By 
this means, the Inconveniencies from the Ine« 
qualities of the Air’s Velocity, may in a good 
meafure be obviated, fo as to make the leaft 
Velocity fufficient for the Purpofe. ‘This is 
the cafe of the left Ventricle of the Heart and 
its correfponding Arteries, the Ventricle an- 
{wering to the Ventilators, and the Arteries 
to the Valve-Box N.M. but the Blood being 
an uncompreffible Fluid, a very confiderable 
Degree of its Velocity is continued in the In- 
tervals of each Contraction of the left Ven- 
tricle of the Heart, by the Contraction of the 
dilated Arteries. And thus the Air, a very 
dilatable and comprefiible Fluid, being coms 
preffed in the Valve-Box N.M; will by its 
dilating Power continue to rufh out at the 
Nofe P, with a confiderable degree of Velo- 
city in the Intervals of the Impulfes of the 
Midriffs: which I find to hold true in the 
Cafe of my large Ventilators, I7g. 2, 3. 


£9¢. Mr. Yeoman, the Author of many 
ingenious Contrivances, has one for this Pur- 
pofe, wz. by fixing a Midriff in the Valve- 
Box N.M. Fig. 3. with its Hinge End juft 
over the Valves 2 and 5, and its moveable End 


over the Nofe P. And there being no Cover 
5) or 
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er upper Board Q.N. 1. to the Valve-Box, this 
Midriff, whofe dues are lined with Sheeps 
Leather, fupplying its Place, and rifing a lit- 
tle when the Air rufhes with greateft Velo- 
city out of the Ventilators, and falling when 
he Motion of the Midriffs of the Ventilators 
changing ; whereby the Stream of Air 
blows with a more uniform Velocity on the 
falling Corn. In his firftt Trial he made the 
Valve-Box and its regulating Midriff one- 
urth of the Length of the Ventilators, and 
aloud two- chivas of that Length; and 
propofes in the next which he makes, to have 
the regulating Midriff of an equal Length with 
the Midriffs of the Ventilators. By this means, 
the greatett Velocity is fomewhat abated. But 
when this cannot commodioufly be done, and 
vill make the Work too large, it may fuffice 
to have the Valve-Box N. AZ pretty large, 
and its Nofe P of fuch a diminifhed Size, 
in proportion to the Valve- Holes, that there 
thall be a conftant Stream of Air rufhing out 
at meh va apes Velocity fhall be lagicidnt 


he 
v 
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596. In fome’Parts of England, they,em- 
ploy People to pick t he duty Ears out of 
the Corn before they threfh it, In other 


Places, 
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Places, inftead of threfhing, they beat the 
Corn which has {mutty Ears among it, on 
the Bouge of Cafks turned down fideways, 
thereby the better to avoid the breaking of 
the Smut-balls, Some threth it with good Ef- 
fet on Barley Hulls. A great Dealer in Corn 
informs me, that a confiderable Part of the 
Smut of {mutty Corn may be cleanfed away 
when the Corn is very dry ; and Corn may 
be made very dry by Ventilators worked by 
a Water-mill; or fmutty Corn may be there 
wafhed in the Stream, and thoroughly dried 
by Ventilators worked by the Mill. And 
from the Account that is given by Monfieur 
de Salerne, in the fecond Volume of the 
Memoirs of the Royal Academy of S 
ences, publifhed 1 in 1755, of the very noxious 
Quality of fmutty Wheat, more efpecial ‘ly of 
the new Wheat, we fee great Bes fon to 
ufe all proper Means to Beant it of the Smut, 
which Wheat is obferved to be moft fubject to 
in wet Years. The Illnefs is obferved to be- 
gin foon after Harveft, and is fo very malig- 
nant, that of 120 Patients ill of it in the 
Hotel Dieu at Paris, but four or five reco- 
vered; their Legs mortified, neither would 
Amputation prevent, but haften their Death ; 
and thofe who recovered, were obferved not 
5 2 to 
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to live long. A Hog and Ducks have been 
killed by eating it. 


597. Mr. Yeoman has ingenioufly contrived 
and made what he calls a cleanfing Engine, 
which confifts of three Parts, the Corn paf- 
fing through three different Operations at the 
fame Time: The firft is to break the Smut- 
balls, and clear the Smut which is apt to ad- 
here to the foft Ends of the Wheat, by the 
{trong Friction of a {tiff round Brufh, which 
is two Feet in diameter; whofe Motion is 
like that of the upper Stone of a Corn-mill, 
and receives the Corn in the fame manner 
through its Middle. Upon the Brufh is a 
Stone to give Weight and Steadinefs to its 
Rotation ; it ferves alfo as a Flier. Under 
the Brufh he at firft put a Tin Plate punched 
full of rough Holes like a Nutmeg or Bread- 
grater, but finding that it wore out foon, he 
makes ufe of the Darby Peak Mill-ftone. 
While the Corn is pafling between the Brufh 
and the Stone, the Smut-balls are broke, and 
the black ftinking Smut which adheres to the 
foft Ends of the Corn, is thereby in a good 
meafure rubbed off. Hence the brufhed Corn 
falls on a flat broad Wire-Skreen, which lies 
gently inclining, This Skreen is jogged or 
fhaken 
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fhaken lengthways by a fhort Crank or Crook 


in the lower Spindle, which turns the Bruth 
round, whereby the Corn 1s fpread thin all! 
over the Skreen, and whereby it is cleared of 
the thin Corn, the Duft and Seeds. The Corn 
is expofed to a Blaft of Wind from a {mall 
Ventilator as it falls in a thin Sheet from the 
Skreen. The fmall Ventilator is worked by 
a Crank or Crook in the Axletree of the Cog- 
wheel, which upright Cog-wheel moves ano- 
ther horizontal Cog-wheel, whofe Axletree as 
it turns, gives Motion to the Brufh and 
Skreen. The laft cleanfing Engine which he 
made of this Kind, had another Ventilator to 
blow the Wheat as it falls in a Sheet from a 
Granary into the Hopper which is fixed over 
the Brufh; by which means the W heat is 
cleared of a great many of the Smut-balls, 
Duft, and other light Matter. 


598. Tue firft cleanfing Engine which he 
made is turned by Hand with a Winch, with 
which a Man can eafily drefs two Quarters of 
Wheat in an Hour: The fecond is turned by 
a Water-Wheel, and will drefs four or five 
Quarters in an Hour: Another of thefe Hand- 
mills will drefs twenty Bufhels of Wheat in an 
Hour, after it is winnowed. It is found that 
5 3 na 
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no Method yet made ufe of by Farmers or 
Millers, comes up to this for dreffing of 
Wheat; but yet it does not do all that he 
would have it do; for when Corn is very 
much black’d at the foft Ends, it will not all 
bruth off, though it brightens it very much, 
and breaks moft of the Smut-balls. He was 
at firit apprehenfive that the Brufh would 
foon wear out, but an hundred Quarters a 
Week were drefled with it for two Years be- 
fore it was worn out. 


599. Wuen Weevels are once got into 
Corn, it 1s not eafy to deftroy them. I have 
formerly, in a fhort Treatife on that Subject, 
propofed fome Methods to deftroy Weevels 
in Cor orn, by caufing the Fumes of burning 
Brimftone to afcend up through it of itfelf ; 
which Method General Oglethorpe told me 
he had tried with Succefs in Georgia; and 
may probably do in fmail Quantitiés of Corn. 
But having, fince my Publication of that Me- 
thod, made fome Trials to convey the Fumes 
of burning Brimftone up thro’ Corn in much 
greater Quantities by means of Ventilators, 
which I find. does much better than when 
they afcend only of themfelves; yet I find 
that even by Ventilation, in the cafe of great 
Quane- 
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Quantities of Corn, it will require long and 
much Fumigation. For though the Fumes of 
the burning eo inttahe afcend plentifully up 
through Corn which lay on a falfe Bottom of 
Haircloth when conveyed by Ventilators, yet 
the Coldnefs of the Corn, and the damp Va- 
sii which the warm afcending Fumes raife, 

very much abate their gestae fo as to 
make them lefs fuffocating, and lefs deftruc- 
tive of Animal Life: which I found by Ex- 
perience, by WORRIAB thus a large Quantity of 
Oats which lay a Yard de aeP. ina Bin of forty 
{quare Feet, at the Right Hon. the Lord fe- 


verfham’s, at Barford in Wiltfbire. For tho’ 


the Fumes, as they afcended up through the 
Corn, were fo fuffocating thata Man could 
not, bear to breathe in them, yet neither 2 
Sparrow, a Moufe, Ants nor ik wesc tied 
up in ‘Canvas, were killed, not in about an 
Hour’s Fumigation. But in Aha Experiment, 
the Length of the Space which the Fumes 
pafied through the Ventilators and T runks 
was about twenty Feet, and the Trunks were 
too fmall. ‘This Fumigation was made w ith 
Ventilators a Size larger than thofe defcribed 


in Pig. 6, the Fume being drawn into the 
penelatyr es from a fate are wooden Tunnel or 
wced inverted ove 
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burning Brimftone. The Brimftone will burn 
the more freely if Charcoal be burnt with it, 
or a red-hot Iron be put into it. But though 
thefe Creatures were not killed in an Hour’s 
Fumigation, yet fince Bugs are dried to Pow- 
der in two Hours Fumigation of large Rooms, 
perhaps large Fumigations may have the’like 
Effect on Weevels in Corn, efpecially if the 
Corn be dry, and covered with Cloths. 


600. | Founp this way of Fumigation 
very effectual when I fumed a lef Quantity 
of weevelly Malt, «which lay ten Inches deep 
in a Box which was feven Inches wide each 
way. ‘The Fumes of the burning Brimftone 
were blown upwards through it by a Pair of 
common Kitchen Bellows, whofe fucking 
Valve was placed over a large Hole cut in the 
Bottom of an inverted Oil-Jar, at the Diftance 
of thirty Inches above the burning Brimftone, 
A Sparrow and Bee which were placed on 
the Malt, and covered with coarfe Cloth, 
were dead in three Minutes, and feveral other 
Infects in fifteen Minptes. On examining the 
Malt, the Weevels were all dead; even thofe 
which lay hidden in the midit of the Grains, 
No Weevels were feen afcending to the upper 
Part of the Malt during the Fumigation, which 
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- Tam told they will do when the lower Part 

of the Corn in Ships grows too hot for them 
to continue in it. The Temperature of the 
open Air was twenty Degrees above the freez- 
ing Point: and the Heat of the Fumes among 
the Malt, at the End of fifteen Minutes, was 
forty-eight Degrees, which is three-fourths 
of the Heat of Blood, 


6o1. Varro de Re Rujfiica fays, that Pel- 
litory of the Wall mixed with weevelly Corn, 
drives them away ; and I am informed, that 
both in England and Ireland it has been tried 
with Succefs. Dwarf Elder and Garlick 
are faid to drive Infects from Corn, by rub- 





bing the Walls, Gc. with it. Spectacle of 


Nature, Vol. 2. p. 212. 


- 602, I sowep in my Garden in November, 
at fix Inches diftance, ninety-fix Grains of 
the {malleit and pooreft Wheat that I could 
pick out; and at the fame Time fowed the 
like Number of fair Grains of Wheat, which 
I bruifed with a Hammer: only three Grains 
of the bruifed Corn grew, whence came 
eighty-feven Ears, feveral of them very large; 
but the Grains of the beft Ears were very {mall 
and fhriveled, 


603, 
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03. As to the ninety fix {mall Grains of 
Wheat, only fifteen of them grew, they bore 
208 Ears, one had twenty- -feven Ears ; many 
of thefe Ears were fix Inches logith The 
trains of the beft and faireft Ears were {mall 
and withered, but the Grains of many of the 
Ears were exceeding fmall and fhriveled, 
as {carce to have any Form of Grains; and in 


many of the Ears there were no Grains. 


604. Tur Year following I fowed 200 
Grains of good Wheat on the fame Spot of 
Ground ; tl e Ears were large, and the Corn 


fair and of a good Size. 


~s Ta ? “7 
6os. HENCE We ay rea{o nabl y mfer that 
b | TaN s See a a Bh oe ae Pt ‘ 
the fairer and better is Cornis that 1s fown, 
; Wi ois bry que! ies i ai i 
the ereater F opabiify ce 1S of a good 


Crop of fair Corn: and at the fame Time we 
fee how unadvifeable it is to fow poor {mall 
Corn, which is practifed by fome Farmers, 
for two Reafons, v/z. becaufe fach Corn will 
sot fell for fo good a Price as fairer Corn, and 
becaufe there are the more Grains in’a Buthel 
36 fuch fmall Corn, and confequently it will 
fow the more Ground. On the other hand, 
it is probable that the faireft Corn when fown, 
will be lefs fubje& to Blight and Smut, and 
better 
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608. In order to try how foon and how 
effectually raw Gunpowder might be dried, 
by blowing hot Air upwards through it, I 
provided a Box which was a Foot {quare, 
with a falfe Bottom of fuch clofe wove Can- 
vas, as the Powder-makers ufe to fift the Duft 
from their Powder ; which Canvas was fup- 
ported with a Lacing of Packthread, which 
was alfo fupported with three Sticks, at equal 
Diftances, which Sticks refted on little Pil- 
lars. “Fuly 30, a dry Air, eight Pounds of 
raw undried Gunpowder were put into this 
Box; under the falfe Bottom of which was 
fixed at the Hole in the Side of the Box, the up- 
per Part of a Worm-pipe of a diftilling Worm- 
Tub, which was filled with twenty-two Gal- 
Jons of boiling hot Water. To the lower End 
of the Worm-pipe was fixed the Nofe of a 
common Pair of Kitchen Bellows, whofe 
lower Handle was {trapped down with a 
Piece of Leather to the Board on which the 
Blower fat, by which means the Bellows were 
worked with great Eafe. The Heat of the 
Air which .came through the Worm-pipe, 
was 150 Degrees, 212 of which is the Heat 
of boiling Water; fo that it was very near 
three-fourths of the Heat of boiling Water. 
And having placed 4 mercurial Thermometer 
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in the Powder, I could obferve how the Heat 
increafed ftill more and more as it dried; fo 
that at the End of two Hours the Heat was 
increafed to 120 Degrees; when it was 
dried to fuch a degree, as to be full Proof as 
to Strength; as appeared by Trial with the 
Proof Inftrument. 


6o9. I priep thus a great Variety of 
Flowers, with hot Air drove through the 
{fpiral Pipe of a Worm-Tub, up through 2 
Box of Sand in which the Flowers were 
placed, fo as to be dried with their natural 
Form ; many of which retained their Colours 
well for fome Weeks and Months: But at 
laft they faded, and loft their Colour, fome 
fooner, fome later; which fome of them 
might probably have retained longer, if Means 
had been ufed to keep them from Air by 
Gum Arabick, &c. 


610. In the fame manner fifty Pounds of 
raw Gunpowder were dried at Mr. Norman’s 
Powder-Mills at Ha/f-Moulfey, Aug. 21, the 
Air being then dry, cool and cloudy, the 
Wind S. W. the Powder was put into a Box 
a Yard fquare, with a like falfe Bottom of 
Canvas on which it lay about two Inches 
deep, 
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ig placed near one End 
Si stbiabias Stove, hot Air was 
conveyed thence through large Trunks, by 
the working of the fmall Ventilator, Fig. 6. 
The Heat of the Air juft before it came to 
the Powder, was 142 Degrees. After two 
Hours and ten V Lin utes Ventilation, the Heat 
‘owder was 137 Degrees, when it was 
seahials dried; fo as to be by the Proof 
u | the fame Standard of Strength 
with fome of the fame Powder dried in the 
igre in the ufual way: and it was obfervable 

that the Waite in drying was the fame. Hence 
we es that grant i antities of Powder might 
thus be dried withwnuch Safety and lefs Ex- 
pence, efpecially if the drying Houfe was fo 
near a Strea in as to have the Ventilators work. 
ed by a fmall Water-Wheel ; which would 
fave the Expence of Labout in working them: 
or they mig a be worked by the Labour of 
the fame Horfe that grinds the Brimftone or 
Charcoal.- 


61r- From the Event of the Experiment 
in drying eight Pounds of Gunpowder in two 
Hours, by tneans of hot Air being drove thro’ 
the Pipe si ditilling Worm-Tub, it may 
reafonably be concluded that the damp Gun- 
powder 








VENTILATORS, 
powder in Ships will be much more expedi- 
tioufly and effectually dried thus, than by the 
prefent Method of Sica: it in broad Pans 
Reed with hot Water under them : 
in this ventilating Way a Succeffion of, hot 
afcending Air inceflantly furrounds and pafles 
by each fingle Grain of Powder, and therehy y 
Carries off he Moufture: whereas in the Me- 
thod with heated sie there can be no fuch 
Stream of hot Air to warm at the fame Time 
the upper as well as the lower Part of the 
Powder ; which may therefore be layed the 
thicker in the ventilating Way, and yet be 
fooner dried. The He dhe fay, that 
as the common Degree of Da ampnefs of Ship 
Powder is not near fo great as that of raw 
undried Powder, fo it will dry in much lefs 
Time : They alfo fay, that if Ship Powder 

as damp as raw Powder, no degree of dry- 
ing can. make it good without being firft 
made up. 


612. Now in order to apply this Experi- 
ment to the drying of damp Powder j in Ships 
is propofed to have a Box with a falfe Bot- 
tom of Canvas about a Yard {quare, on which 
fifty Pounds of Powder will lay about two 
Inches deep, And whereas the {piral Worm- 
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pipe abovementioned, was about ten Feet 
long, and the Diameter of its Bore but half 
an Inch; it is propofed to have it an Inch or 
Inch and half diameter, and the fpiral Worm- 
pipe to be confiderably longer, that the Air 
may be the more heated, by paffing through 
fo great a Length of fo large a Pipe. It is 
propofed alfo to have the Bellows large, or 
rather to ufe very fmalf Ventilators; about 
two Feet wide. A Trial of this Kind may 
be firft made on Land, with little Expence. 


613. We have hence alfo a Hint for drying 
feveral Kinds of Things, as Corn, @c. with- 
out communicating to them any Fume of 
Fire, viz. by conveying plenty of hot dry 
Air among them, by means of a large Worm- 
pipe fixed in a large Caldron, where a {mall 
Fire would keep the Water in a conftant 
{calding Heat ; its Wafte by Evaporation to 
be fupplied by a conftant fmall Stream, and 
the Quantity of its Wafting to be much 
checked by a clofe Cover; the hot Air to be 
impelled through the Worm-pipe by Venti- 
lators of a-proper Size. 


614; I am informed, that in the Eaf- 


Indies they expofe the Saltpetre to drying 
open 
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open Air and Winds, in order to make the 
Powder the ftronger. And if Saltpetre thus 
dried, will make the ftronger Powder, not- 
with{tanding it muft be wetted too, in order 
to make Powder; is it not hence probable, 
that Powder dried only with a very dry Air, 
will be ftronger than Stove-dried Powder ; 
where: it is alfo in danger of being damaged 
by over-heating ? And might not a great 
Quantity of Powder laid of a confiderable 
Depth in a falfe Bottom on Canvas, be foon 
dried in a hot Climate, in the middle of dry 
Days, by blowing Air upwards throu 


ign it 


with {mall Ventilators ? 


615. Havine thus dried damp Gun- 
rgd by blowing the common dry Air up- 
wards through it, it. led me to propofe many 
Years fincein my Ventilator-book, the pre ferving 
Powder in the Powder-room of Ships dry, 
and confequently good, by blowing freth Aig 
into the Powder-room for about a quarter or 
half an Hour in the middle of dry Daye two 
or three Days in a Week, with the fmall 
Ventilators, Fig. 6. For if frefh dry Air will 
dry damp Powder, it is reafonable to believe 
it will keep dry Powder dry.. The Hon, 
Count Bentinck informed me, that he had 

T known 











known Powder keep perfectly good for above 
a hundred Years by being preferved dry. And 
having been fince frequently informed, both 
by feveral Commanders of Men of War, and 
by the Makers of Powder for the Government, 
that the Powder in Ships is apt to fpoil, occa- 
fioned by the damp putrid Air of Ships, which 
foaks not only into Cartridges, but alfo thro’ 
the Subftance of the Wood of the Barrels ; 
which Inconvenience may be prevented by 
blowing frefh dry Air into the Powder-room 
as long and as often as Experience fhall prove 
it te be neceffary: which may be known 
either by weighing a Cartridge, or by an 
Hygrometer properly fixed, fo as to fhew 
with great Accuracy by a Hand turning in a 
Circle, which Hand may turn on a {mall 
Wire pafling through one Side of the Powder- 
room. But the fmall Ventilator muft be 
fupplied with frefh Air either by a» Trunk 
leading to a Port-hole, or by fome other 
Means that fhall be thought beft. And in 
order to change the whole Air of the Powder- 
room, it will be requifite to have it blown 
inat one End, and out at the other End; and 
where it is blown out, there muft be a Valve 
to cover the Hole, {o as to open for the Air 
to pafs out, but to fall to immediately of it- 


felf, 
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felf, thereby to prevent the Entrance of the 
damp putrid Air of the Ship: And when the 
Ventilation is over, the two Holes, which 


Ke. 9m 


Le y 


need be but four Inches wide, nay be ftop- 
ped as effeClually, and with as creat Security 
as if there had been no Holes 


616. PowDeER in lar 


ce Magazines, may 
be fomething the better preferved by having 


feveral Hygrometers in them: and one Hy- 
grometer expofed to the outer Air 
not to have Rain fall-on it. This is to be 
for a Standard, thereby not only. to know 
when are the proper Days and Times of Day 
to admit the external Air into the Magazine 
but alfo to know the comparative Drinefs of 
the Magazine at all Times, with the drie#t 
ternal Air.— The Shutters and Doors ought 
to be made as Air-tight as poffible. When- 
ever the Floors are wetted, in order for the 


ie better to aati a free tare Paffa ee of 
the external Air, with a greater Degree 
Dampnefs than one would. otherwife ¢ 
when the Floors are dry: But in what degree 
of Dampnefs the external Air m: iy be ad- 
mitted, will be beft determined f by the H 

grometers, But fuppofing the Air of the Ma- 
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gazine to be very damp with a wetFloor, then 
it is certainly better to have an equally damp 
feth external Air pafs through the Magazines 
than not; becaufe a confined damp Air is 
conftantly: tending to a State of Putrefaction, 
that moft fubtile Diffolvent in Nature; and 
will therefore in that State be more apt to 
penetrate through the Wood of Barrels. This, 
as I guefs, is oiten the Cafe of Powder-rooms 
in Ships. But when Magazines are under 
Ground, or fo confiruGted and conditioned 
that the external Air cannot at proper Times 
be admitted to pats freely through; in thefe 
Cafes the blowing Air in with Ventilators, 
through long Trunks reaching to the farther 
End, oppofite to where the Air goes out, 
would probably be of fervice.— As to the 
Benefit which is found by turning the Barrels, 
I guefs the Reafon of it is to prevent its caking, 
by thereby changing the Points of Contact of 
each Grain; and if fo, then the moifter it is, 
the oftener it fhould be turned. 


617, Wou p it not be well to lay a thick 
Coat of Paint on each Barrel when the Wood 
+s well feafoned? For as Paint is well‘known 
to keep the fappy Damp of Wood fom eva- 


porating, fo doubtlefs it will confiderably con- 


tribute 
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tribute to hinder the foaking in of di es 
from a damp Air. ‘The ingenious Dr. Lewz 

of King/ton, found that Moifture a not 
foak into a Fir Board, which was painted 
with Litharge and Oil boiled. A great Va- 
riety of Paints, @c. mi ight eafily be tried, 
which would deubtlefs lead to the better pre- 
ferving Powder in Barre ls. The Wood fhould 
be firft well foaked al Oil before’ it is 
painted, elfe the Wood, by fucking away on 
Oil of the Paint, will leave it a mere ufelefs 


dry Powder. 


618. VENTILATORS might probably be 
of fervice in making Salt, as was long fince 
hinted to me by the excellent Dr. Wiifon, 
late Bithop of Sodor and Man, but then, ia 
order to this, it will be neceffary to have the 
Convenience of the Stream of Water to work 
the Ventilators; and the Brine muft be in 
long narrow Canals, covered with Boards 
or as: about a Foot or lefs above the 
Surface of the Brine, in order thereby to con- 
fne the Stream of Air fo as to make it act 
upon the Surface of the Brine, to carry off the 
the Water in Vapours ; for as falling Water 
carries down Air with it, fo does moving 
Air carry with it fome of the Water with 
Ay which 
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which it is in Contaé&t. Hence it ’is that 
Rain not only moiftens the Earth, but alfo 
brings down Air mixed with it, as well as 
other nutritive Materials, to make it the more 
fruitful: And for the fame reafon it is pro- 
bable, that River-weeds are obferved to thrive 
and grow beft after Showers of Rain.» Hence 
we fee how reafonable the Praétice is to water 
Plants with a Shower through the Rofe of a 
Watering-pot, in imitation of Nature, 


618. AnpD not only the Expence of Fuel. 
might by this means be faved by thus eva- 
porating the Moifture away to a ftrong Brine, 
but it may by the fame means be reduced alfo 
to a dry Salt in Winter and Summer, both 
In a rainy and dry State of the Air, the Salt 
being thin fpread. For I found that a Linen- 
cloth which’ was hung under a Shed, open 
on all Sides, which was very wet, with eight 
Ounces and half of Water in it, had feven 
Ounces and three Quarters dried away in 
eighteen Hours in Winter; during the greateft 
Part of which Time it rained, there being a 
ftrong Wind. And large Ventilators worked 
by a conftant Current of Water, would blow 
a conitant Stream of Air over the Surface of 
the Salt-water in a long Canal,” For fince 
| Bay 
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Bay-falt can thus be made in Brine-ponds and 
Pits on the Coaft of England, without Fire 
notwithftanding we have much moift Air 
and but a {mall Proportion of Sun-fhine; Salt 
will doubtlefs be dried by a conftant Stream 
of Air, which is well known to dry 
more than Sun-fhine, becaufe Air and Water 
mutually attract each other; and if this can 
be effeGted, then the Salt thus made will be 
much the better for it, not only on account 
of having little of its fine acid Spirit evapo 
rated away, as is done by the great Heat of 
Fire, efpeci ially at the latter Part of the Ope- 
ration, but san as is obferved by Dr. Brown- 
188 in his ingenious Treatife on The Art of 
making Salt, b 250. “ That as Sea-falt pre- 

«© pared by the Heat of the Sun is more free 
© from Scratch, which is white calcarious 
“ Barth, and alfo from Bittern than rhoft 
“ Kinds of white Salt; it is more proper for 
 preferving Fleth and other Kinds of Provi- 
‘© fions. For the Marine Bay-falt 1s not ex- 
© tracted in a hafty tumultuary Way, but by 
“a flow and gentle Heat ; fo. that when a 
‘¢ cerfaim Portion of the Water has exhaled, 


ta 


<< the calcarious Earth feparates from it, and 
‘© fubfides in the Brine-ponds, being depo- 
“ fted before the Brine enters the Salt-pits, 
od “¢ where 
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“* where the faline Particles concrete together ; 

© and after they have united into pretty large 
** Cryftals, are drawn out pretty free from 
€ the Salts of the Bittern, which remain dif- 
** jolved in their watry Vehicle.” 


620. By this means, white Salt may be 
made with little Expence, and without car- 
rying off much of its Virtue, the Spirit of Salt, 
by the great Heat of Fire, and alfo from much 
of the Dirtinefs of Bay-falt, efpecially if 
they give the Brine a Boil, juft only fufficient 
to clarify it with White of Eggs, 


621. As the Ventilators would be worked 
by a Stream of Water, they might be very 
large, and have feveral of them laid one on 
the other ; and where Water cannot be had, 
they might be worked by a Wind-mill; by 
which leffer Quantities of Brine. would be 
made, as it would ftand ftill about one-fourth 
of a Year for want of Wind: whereby great 
Quantities of Air might be conveyed with 
great Velocity, fo as to be fufficient to venti- 
late at once two or three long Canals. . For 
it would be requifite todraw off the firft 
Brine into another Canal as focn as the Scratch 
18 fubfided to the Bottom, and alfo into a third 
Canal, 
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Canal, to dry the Salt when feparated from 
the Bittern. 


622. VENTILATORS might alfo be of ufe 
to thofe who wafh large Quantities of Linen 
in great Towns, if the Linen were hung in 
low, long, narrow Galleries, efpecially in 
damp rainy Weather; which would not only 
dry the Linen whiter es by Fires, but would 

alfo prevent the Danger of firing Houfes, 
which has often been occafioned os the large 


Fires they have to dry Linen. 


623. Tuey would alfo probably be of ufe 
in drying in the fame manner woollen Cloths 
after they are fulled or dyed; and the Venti- 
lators might be worked by the fulling Wa- 
ter-mill. 


624. Sucu whole Pieces of woollen or li- 
nen Cloths might alfo probably be well dried, 
being hung about fix Inches diftant in long, 
narrow Galleries, which fuppofing they were 
fituated lengthways Eaftand Welt, then when 
the Wind was North, to have a Door at one 
End with Hinges, on the South-fide: this 
Door to be opened at an Angle of forty-five 
Degrees, more or lefs, according to the dif- 
ferent 
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ferent Points the Wind is at: and at the 
other End of the Gallery, the Door to be 
fixed with its Hinges, on the North-fide: 
this Door alfo to ftand open at a proper Angle. 
By this means the Air which is drove in at 
the other End, will be drawn out at this End; 
as 1 have found by Experience, by laying on 
a Wall a Trunk thus prepared, which was 
fix Feet long and two Inches wide within, 
when the Flame of a Candle held at the pro- 
per End, was forcibly blown on by the Atr 
which came through the Trunk. And when 
the Wind is in-the South, the contrary Doors 
of the Gallery muft be opened in the fame 
manner; and when the Wind is eafterly. or 
wefterly, then both Doors at each End muft 
be opened to proper Degrees, fo as to form 
Tunnels to conduct the Wind in at one End, 
and promote its pafling the more freely out at 
the other End. By this means the Wind in 
all Points will pafs through the Gallery, and 
will confequently dry the Cloths. The fame 
Method would alfo be ufeful to thofe who 
wath great Quantities of Linen. 


625. As to Malt or Hop-kilns, I believe 
it would be beft to have the Air-trunk enter 


theKiln about eighteen or twenty-four Inches 
from 
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from the Ground, and juft oppofite to the 
Fire: But in order to prevent the Air’s blow- 
ing too ftrongly on the Fire, I believe it would 
be well to have a Skreen of Brick-work about 
a Yard diftant from the Hole of the Air-trunk, 
a Yard high anda Yard long; the Bricks may 
be laid without Mortar, efpecially at. a farft 
Trial, with their Ends about two Inches dif- 
tant from each other. By this means the Air 
from the Ventilators would be the better dif- 
fufed through the whole Kiln: Experience 
will beft rectify thefe things. As the In- 
draft of Air at the Fire-place, will be leffened 
while the Ventilators work, fo it is probable 
thete will be need of more Fuel to keep a 
fomething larger Fire, which may be done 
when Ventilation is ufed, without danger of 
making the Malt too brown; becaufe when 
the Quantity of warm Air which afcends thro’ 
the Malt, is much increafed, the Moifture will 
be carried off fo much the fafter, and thereby 
prevent its being ftewed too much in its own 
Wreak. 


626. I puBLisHED in the Year 1739,.a 
Propofal for falting Animals whole, by inject- 
ing warm Brine into the Arteries by the Force 
ofa perpendicular Height of that Liquor thro’ 
a 
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a hollow Cane about eight or nine Feet high, 
for Oxen, and half that Height for Sheep, 
Hogs, &c. which Force is nearly equal to the 
Force with which the Heart impels the Blood 
through the Arteries. This 1 thought a pro- 
bable Means to make Flefh immediately take 
flt when it had falt Brine in it, to melt it; 
whereas in hot Climates Flefh putrefies foon, 
before the Salt has time to enter far into it. 


627. THE Efficacy of this Method is now 
fully proved by Experience: For having fur- 
nifhed my Parifhioner Mr. Macferfon, then 
Purfer to the Hon. Admiral Bofcawen, in his 
Expedition to the Ea/l-Indies, with a brafs 
Cock proper to faften to the great defcending 
Artery on the left Side of the Back-bone, at 
the Small of the Back, he made the Trial at 
Madagafcar, on four Oxen, in the Mid-day 
Heat, by injecting Brine thus for five or fix 
Minutes only; for it immediately flows to 
the extremeft Parts, and pervades all the 
Fleth to fuch a degree as to make it readily 
take falt, when cut in proper Pieces to be 
falted and barrelled. This they fed upon for 
two Months in their Voyage home, till it 
was all eaten; it continued good to the laft. 
This Method of preferving Flefh in hot Cli- 
mates, 
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mates, will therefore doubtlefs be of fervice, 


efpecially to Seafarers. 


628. Wuereas Fleth foon putrefies in 
hot Climates before its inner Subftance. can 
get cool and take falt; this Inconvenience 
may probably be in a good meature prevented 
by fufpending an Animal (as foon as it is 
flead, and its Inwards taken out, and its Breaft 
laid open and fpread flat) in aWell or other cool 
Place under Ground ; the deeper the better: 
and then blowing frefh Air frequently, vz. 
every half Hour, from a Ventilator above 
Ground, through a Trunk of four or five 
Inches wide within, and reaching down to 
the lower Part of the Animal; under which 
mutt be fufpended by Cords, an open wooden 
Veffel to receive the Blood, &c. that may 
drop from the Animal, which if it dropped 
to the Bottom of the Well, would make it 
fo putrid a Place, as would haften inftead of 
retard the Putrefaction of Fleth. This Vef- 
fel muft therefore at proper Times be drawn 
up and cleanfed. ‘The Ventilator may be of 
the fame Make with the fingle one, fg. 6. 
but a Size larger. 


629. Anp if a Coule, viz. fuch as are on 


Malt-houfes, were fixed to the Top of the 
Trunk 
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Frunk a Foot wide, which goes down into 
the Well, with its Fane fo placed behind it, 
at to caufe its open Part always to face the 
Wind; this would convey down a continual 
Stream of frefh Air whenever the Wind blew; 
fo that the Ventilators need only be ufed in 
calm Weather. In our Sugar Iflands the 
Wind conftantly blows either to or from 
Land. By this means the Flefh will not only 
be in a cooler State, but the damp foul Va- 
pour from the Animal, which would foon 
putrefy, will be inceffantly carried’ off before 
it can have time to putrefy: And thus Fleth 
both raw and dreffed, might be kept much 
longer {weet, and alfo free from being blown 
with Flies Eggs. The Degrees of Coolnefs 
of fuch a Well at different Depths, may eafily 
be known by letting down a Thermometer. 


630. I am credibly informed, that in Lap- 
land, Mufcovy, and other cold Countries, they 
prevent the ill Effects that Freezing would 
have on Fifh, Flefh, Fruit and Wine, by 
immerfing them for fome Time in very cold 
Water, where they will be furrounded by a 
Cruft of Ice, occafioned by their frozen State; 
which Ice being broken off, the Fith, @&e. 
will be good to eat. 


631. 
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. Vol. I. a Propofal is 
aaah to try whether a Sheathing of Fir- 
boards foaked. in act lble Oil, ritighht not 
be very ferviceable and durable; but Ani- 
mal Oil, fuch as that of Fithes, will not pre- 
ferve Wood. Since which I laid four large 
Pieces of Fir-boards to foak in Rape-feed Oil 
for fix Months, two of which were of white, 
and the other of red Fir; the Oil foaked but 
about one-tenth of an Inch into the white Fir, 
but quite through’the whole Subftance of the 
red Fir, though it was three quarters of a an 
Inch thick. And the fame is obferved 
painting of Wainfcot, the Oil not coaletite 
near fo much into white Fir, which has had 


S, 28 
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its Turpentine-fap drawn off, as into red or 
yellow Fir or Deal, which is full of Turpen- 
tine; and therefore it is cheaper to paint the 
white than the yellow Deal Wainfcot. Oak 
muft firft be well oiled, or elfe the Colour 
will be fepargted from. the Wood. This 
Difference might plainly be perceived both 
by the Smell, as alfo by the ouzing out of 
Plenty of Oil before the Flame of {mall Chips 
of the red Fir ; but on burning thus the white 
Fir, the Oil ouzed out only near its Outfides. 
Whether any thing difagreeable to the Tafte 
of thefe Worms can be made to penetrate 

4. with 
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with the Oil into the Subftance of red Fir, 
muft be left to farther Refearches. As the 
thus foaking Fir in Oil will give the Boards 
a great degree of Toughnefs and Durablenefs, 
it may be of confiderable Service to ufe fuch 
oiled Boards, (at leaft in the Line of the Sur- 
face of the Water) round Ships, and on their 
Bowes, where they are moft fubject to decay, 
or to be torn off: But to foak in Oil thus for the 
whole Sheathing of a Ship, might be too ex- 
penfive; befides that it may be doubtful whe- 
ther the Drefling or Graving will cleave fait to 
fuch oiled Boards. 


632. Ir would probably be a good Meanis 
to preferve Timber Fabricks, (efpecially fuch 
curious and expenfive Fabricks as that of the 
Bridge at Walton on Thames) much the longer 
from decaying, to cover them with Weather- 
Boards fo fixed as to leave fufficient Spaces 
for the Air to pafs up freely between them; 
for wherever the Air can come to dry off the 
Damp or Wet before it has time to foak deep, 
there the Timber will laft long, as is evident 
in the Cafe of the outfide Timber of very old 
Timber Houfes; but when the Wet conti- 
nues fo long as to have time to foak in deep, 
and is alternately dried off and wetted, it 

4. thereby 
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thereby loofens and carries off the Subftance 
of the Timber. ‘This may be obferved in 
Piles, which are alternately’ fometimes for a 
confiderable Time under Water, and fome- 
times not. 


633. In the Preface of Monf. Demours’s 
Tranflation of my Treatife on Ventilators, I 
find the following Receipt for careening and 
drefling of Ships, to preferve them from 
Worms; which was communicated to the 
Tranflator by a Merchant of Mar/ezlles, who 
affirms he never knew it fail of Succefs. Vz, 


634. Take a hundred Pounds Weight of 
the fineft Pitch, melt it over a flow and 
fteady Fire of Coal; when it is thoroughly 
melted, add to it thirty Pounds of roll Brim 
{tone grofsly bruifed, and boil the whole over 

a Coal-fire till thirty Pounds are wafted. It 
is nearly boiled eek wien it adheres to a 
Stick dipped into it, and will not run off, 
For greater Exactnefs the Pot mutt be left to 
cool, and then weighed, to afcertain the Di- 
minution of thirty Pounds, till Experience 
fhall teach to know when it is boiled enough 
without weighing ; the Scum muft be con- 
tinually taken off, .as in boiling of Sugar, left 
U it 
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it fhould rife above the Brim of the Pot; but 
if its rifing up cannot by this means be pre- 
vented, it may be quelled by throwing in a 
Lump of Fat, and diminifhing the Fire. 
The Matter, thus prepared, muft be kept in 
Cafks in a dry Place, becaufe it is very fub- 
ject to be fpoiled by Moifture. 


635. WHEN it is to be ufed, melt a-new 
the Quantity of a hundred Pounds, and when 
it is become pretty liquid, add thereto by little 
and little, thirty-five Pounds of Brick-duft, or 
Marble-duft fifted, and well heated to take 
off its. Moifture. Thefe Ingredients are to 
be continually ftirred with a Stick, that they 
may be thoroughly incorporated : and in this 
fecond Operation, Wood will ferve inftead of 
Coal-fuel. 


636. WueEn this Compofition 1s ufed, it 
muft be very hot, and the Boards dry. In 
the cafe of old Ships the Surface of the 
Boards muft be burnt, and well fcraped to 
get off the old Paying, that the new Compo- 
fition may adhere the better. 


637. SomeTIMEs the Pitch happens to be 
too grofs and thick, and fometimes it is too 
liquid : 
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liquid: In the firft Cafe, the Quantity of the 
Brimftone muft be fomewhat leffened ; and 
in the other, the Quantity of the Brick-dutt 
fomewhat increafed: but Experience will beft 
fhew what is to be done in either Cafe. The 
Brick-duft hardens and petrefies the Compo- 
fition, and renders it impenetrable by Worms: 


638. THis Compofition will perhaps to 
the Knowing in thefe Matters, not appear fo 
much different from thofe'in common Ufe, 
as to be regarded. The Pitch and Brimftone 
are the ordinary Ingredients in thefe Kinds 
of Compofitions, to which every one adds 
what he thinks fitteft for his Purpofe: But 
this can be no Reafon why this Receipt fhould 
be rejected, fince a {mall Difference often pro- 
duces great Alterations. This Compofition 
then may be boldly fubftituted inftead of the 
common Sorts, fince it 'is as good as any of 
them, and has moreover the Advantage of 
being tried more than once with Succefs. 


639. Tue Perfon to whom I am obliged 
for this Receipt, had fo great a Confidence 
in it, that he ufed it on the Planks of the 
Ship without theathing, (the Charge of which 
1s confiderable, befidés the Inconvenience of 
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making the Ship fail the heavier) and the 
Succefs never failed his Expectation. A Trial 
might firft be made upon the Sheathing of 
Veffels bound for long Voyages. 


640. Ir muft be here obferved, that after 
a long Voyage; and before a Ship takes in a 
frefh Lading, you are to make a Search, and 
fepair the Dreffing in all Places where it is 
wanting. The Merchant affured me, that it 
never came off from the Part of the Veffel 
under Water. But asthe Line of the Water 
ina long Voyage, finks more or lefs fome- 
times a Foot, in proportion to the daily 
lightening of the Veffel, fome Parcels of it 
y poflibly come off from that Part which 
rifes infenfibly above the Water, and is ex- 
pofed to the Rubbing of the Long- boat, which 
may be proper to repair before the Ship 
puts again to Sea, 


* 
iM 
od 
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641. Mr. Heels Bird, an ingenious and 
{kilful Ship-builder at Rotherbith, to whom 
I fent this Receipt, fays that it is a fufficient 
Fence, being a Sort of Terras: The only Ob- 
jection. befides the Expence, is its being liable 
to break or peel off; this hard Sort of Grav- 
ing Is more apt to do fo than the. more 
malleable ; 
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malleable: the Cables fometimes rub againft 
the Ship’s Bows under Water ; and other Ac- 
cidents may make fome Parts bare, and fo en- 
danger the whole. He has little Hopes that 
any Compofition will be found fully to anfwer 
the Purpofe, becaufe the Planks foaking fo 
long in Water, are fo filled therewith that 
at length the Moifture between the Grav- 
ing and the Planks throws it off, and in time 
will take place of all that the Planks can be 
tinctured with, 


42. SALT-WATER will prey upon Pitch, 
but when mixed with Brimftone it becomes 
more ferviceable. Turpentine and Brimftone 
is the beft Compofition he has met with, and 
comes home from a Voyage with leaft Da- 
mage from Water or the Soil. The Method 
of doing Ea/?-India Ships, is by firft fheath- 
ing, and then filling that Sheathing with {mall 
broad-headed Nails, which is about double 
the Expence of common Sheathing ; it is a 
{fafe and fure Fence from the Worms, and 
becomes in a little Time one continued Cake 
of Ruft, and is not liable to be damaged by 
Cables or common Accidents. Sheathing is 
of great fervice-in preferving a Ship fafe and 
Wo tight, 
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tight, if there. were no Worms in the Sea, and 
is therefore good in long Voyages. 


643. A Person who has been much in 
the Ea/-Indies, informs me that they have 
there an effectual way to prevent the Worms 
deftroying their Ships, viz. by paying them 
firft with a Mixture of Muftard-oil, (which 
abounds there) and Lime of Shells, and Hogs 
Blood: Rape-feed-oil which is cheap, will 
probably do as well. They then theath the 
Ship ; the Sheathing muft be renewed after 
fome Years. He fays Ships have been thus 
preferved for a great Number of Years, 


644. In the Spectacle of Nature, Vol. Il, 
p. 130. there is Mention of a Paying for 
Ships to prevent the Worms,’ made of Pitch, 
Train-oil, Tallow and Glafs, which mutt 
be often repeated. 


645. The Indians make ufe of the drofly 
Part of Aloes to befmear the Bottom of their 
Ships, v/z. becaufe this Part of Aloes will not 
diffolve in Water, p. 58. of the Method of 
preferving Drugs. And might not this do 
well to prevent the Worm? 


646, 
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646. I am inforr ed that the Mujcovttes 
prevent the Worms from eating Planks by 
foaking deep, Oil, or Spirit of Vitriol, and 
Copperas, while the Planks are wetted and 
warm for bending. 


647. As Verdigreafe is moft noxious to all 
Animals,. it might be well to mix it with the 
Paying of Ships: Or if Copper-filings were 
mixed with the Paying, Sea-water would 
turn them into Verdigreafe. 


648. Ir might be well alfo to lay Planks 
to foak’in Water, ftrongly impregnated with 
Verdigreafe, for if it can be made toe foak 
fome Depth into the Planks, it would be an 
effectual Means to preferve them from the 


Worms, 


649. Mr. Andrew Rerd, in his Book on 
the Acid of Tar, is for the Trial of the acid 
Juice of Tar, prepared either with Copperas 
or Oker, to preferve Ships either from Rotting 
or Worm-eating ; as the Finlanders preferve 
their Timber-Houfes from decaying 100 and 
150 Years, by painting them with Acid of 
Tar mixed with pulverized Oker, which 
Acid is everywhere thrown away. If, as 

Ua Dr. 
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Dr. Lew?s of King/ton Wforms me, Oil and 
Litharge will prevent Moifture from foaking 
into Fir, then this might be a good Preferya- 
tive of Fir-board Sheathing from decaying. 


650. THE following is an approved Me- 
thod to preferve the Boards and Timber of 
Out-door Work, wvzz, Melt fix Pounds’ of 
Pitch, add by fifting one Pound of dried 
brown Spanifh or Whiting, and a Quart of 
Linfeed-oil. 


651. Some have propofed to prevent the 
Worms eating Ship-planks, by wafhing them 
ften with a Decoétion of Arfenick, which will 
deftroy Bugs ; and it is thought that cold 
Sea-water will not diffolve the Arfenick, tho’ 
hot Water will. But it is to be feared that 
when a Ship is broomed or breamed with 
Fire to burn off the Filth, that Heat may 
raife noxious arfenical Vapours. Mr. Reid in- 
forms me, that in China they divide their 
Ships into feveral Water-tight Partitions, fo 
that the Ship will not fink if there be a 
Leakage-in one Partition. 


652. As Fires frequently happen by the 
boiling over of Pitch or Tar, the following 


* Method 
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Method for preventing the fame having by 
repeated Experiments been found effectual, 
is recommended to the Publick in the print- 
ed Propofals of the London Infurance-office. 


653. AT the Bottom of the Veffel, wherein 
Pitch or Tar is to be boiled, put fome foft 
Birdlime; then let the Veffel be heated gra- 
dually, that the Birdlime may be diffolved 
before the Pitch or Tar boils; which may 
be known by the rifing of {mall yellow Bub- 
bles round the Sides of the Boiler; and when 
they appear, the Liquor will not be apt to 
boil over. 


654. Tse Veffel muft not be filled, but 
fome Room left for Boiling; and in large 
Veffels, wherein twenty or thirty Gallons are 
to be boiled, the Depth of fix or feven Inches 
fhould be left unfilled; it muft be kept ftir- 
ring while it is heating, until the foremen- 
tioned Bubbles arife. 


655. Care mutt be taken, that nothing 
cold be thrown into it while it 1s boiling ; fo 
that if Brimftone is to be mixed with it, or 
any Pitch or Tar is to be added, the Fire 
muft firft be damped or taken away; and 

when 
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when the Liquor ceafes to boil, then put in 
Birdlime proportionable to the Quantity of 
Pitch or Tar to be added, and taking the 


Precautions aforefaid for Boiling. 


656. For a Barrel of clean Tar, (from 
thirty-two to thirty-fix Gallons) or for a 
Barrel of good Pitch, (about two Cent. and 
half) four or five Ounces will be fufficient ; 
but if the Pitch is foul or foft, fix Ounces 
muft be put in at a Medium, 

oes t ; 7 or 8 Galls. of Tar, 
= C. of Pitch. 

657. Peruaps fome other cheaper clam- 
my vegetable Subftances may have the like 
good Effect if made of Barley, Rye, or Wheat- 
meal; at leaft it may be well to try the Thing 
in little in a Pipkin. 
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A Propofal for checking in fome degree, 
the Progre/s of Fires. 


658. HE LATE deftrudtive Fire in 

Cornhill, London, bringing to my 
Mind what I had long fince thought a pro- 
bable Means to check, in fome degree, the 
{peedy Progrefs of Fires ; which if it could 
be effected, would be of great Importance; 
I made the following Experiment in order to 
form fome Judgment of the matter, viz. I 
placed on two Garden-pots a dry Fir-board, 
which was half an Inch thick and nine Inches 
broad ; and covered nine Inches length and 
breadth of it with an Inch depth of com- 
mon damp Garden-earth, fencing this Earth 
on each Side with two Courfe of Bricks, in 
order to make a Fire-place to contain the 
Wood Fuel and live Coals, frequently blow- 
ing with Bellows in order to keep the Fire to 
a vigorous Heat; which was done for two 
Hours Continuance before the Fir-board was 
burnt through, when, there was only a weak 
lambent Flame at the under Part of the 
Board; but it could not flame out for want 
of proper Fuel, becaufe the Subftance of 
the Board was reduced to a brittle Charcoal 
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by the Heat of the Inch depth of Earth 
which lay on it, and which hindred the 
burning Board from flaming: And it was 
obfervable that the Edges of the Board burnt 
only with a live Coal like a Match, being 
hindred from flaming by the Earth which lay 
upon the Board. , 


659. May it not hence be reafonably in- 
ferred, that when a Houfe is on fire it may 
be a probable Means confiderably to retard 
the Progrefs of the Fire, to cover with Earth 
the Floors of feveral of the adjoining and 
more diftant Houfes, which ftand in the 
Courfe of the Progrefs of the Flames. ‘The 
thicker the Earth is laid fo much the better ; 
but if Time will not permit to lay it more 
than an Inch thick, then fuppofing twenty- 
feven Men to carry each a cubick Foot of 
Earth, which will be a cubick Yard; that 
cubick Yard of Earth will cover thirty-fix 
fquare Yards of Floor an Inch thick, which 
repeated feveral Times, would foon cover all 
the Floors of a Houfe: And as the Fire pro- 
bably mounts with great Rapidity and Fierce- 
nefs up the Stair-cafes, it will be well to lay 
much Earth on the Stairs, which will give 
fome Check, efpecially as the Earth on the 
Stairs 
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Stairs and Floors may be wetted by the Fire- 
engines. 


660. AND as Fires often catch from Houfe 
to Houfe at their upper Parts, an upper Floor 
covered with Earth, with the Rafters burning 
on it, will not only flame lefs, but will alfo 
the longer in burning to fuch a degree as 
to fall on the next Floor; and when fallen 
there, it will alfo be the longer in burning, 
on account of the Earth on that Floor; and 
the Flames alfo will be the lefs, and confe- 
quently will not be fo apt to fire the next 
Houfe. This Method muft doubtlets bé: bet- 
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ter than to blow up Houfes in order to ftop 
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661. Earta may moft commodioufly be 
had, and that free from the ufual Crowd on 
fuch Occafions, either in the back Yards or 
Cellars, and other a) ound-rooms; and Pick- 
axes, Spades and Shovels, with a proper 
Number of {mall ates may lay ready for 
Ufe with the Fire-engines. If the Sacks are 
big enough to contain two Bufhels, then a 
Buthel of Earth may calomel be carried 
in each of them like a Wallet over the Shoul- 

} q 


der, with half the Earth at each End. 
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662. Tuis Method might be very fervice- 
able where there is no Water, or but’ little, 
only fufficient to wet the Earth. 


663. Turse Hints from one who never 
faw a Houfe on fire, will, ’tis hoped, be far- 
ther improved by thofe who have more Ex- 
perience and Skill in thefe Affairs. 


664. I am informed that it isa common 
Practice in Scotland, in cafe of Houfes on fire, 
to lay Dung and Muck on the Floors, and to 
throw Water on it; which, where it can 
readily be had, muft be of good Service, 


665. Anp bya Letter dated Tuly 17, 1726, 
from his Excellency Mr. Porter, our Ambaf= 
fador at Conftantinople, to the Rev. Mr. Wer. 
fiein, Chaplain to her Royal Highnefs the 
Princefs of Wales, the Reafonablenefs of this 
Practice is confirmed; in which he fays, viz. 
that though he communicated: the Propofal 
to them, (which I fent him two or three 
Years fince) yet they did not comprehend the 
Reafonablenefs of it: but that in the great 
Fire which happened there the fourth of that 
Month, and deftroyed 22,372 Houfes, their 
Zeal to fave the Patriarchal Church and the 

| Greek 
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Greek Church, excited fome of them, when 
it was thought all human Means were vain, 
to throw Dirt on the nearly flat Roofs of the 
Houfes (which were low) of an intervening 
Street ; others improved on it by firft wetting 
the Earth, and then plaftering it on the Roofs 
of the Houfes; and thereby ftopped the Pro- 
etefs of the Flames, which with the Fire in 
the preceding September, burnt down two- 
thirds of the City. 


666. ConstDERING the frequent great De- 
vaftations by Fire in many large Towns and 
Cities, it has long been a matter of Wonder 
to me, that it has not many Ages fince put 
Mankind upon fo obvious and effectual a Re- 
medy to this great Evil, wz. the obliging 
People to build thick Partition Walls of Brick 


or Stone between all new-built Houfes, as. 


has been wifely practifed in Loudon for more 
than forty Years paft, to the very great Bene- 
fit of the Inhabitants. 


667. AND would it not be a prudent Pre- 
caution in Cities and large Towns already 
built, efpecially where the Houfes are only 
of Timber, to have Partition Walls of Brick 
or Stone between every tenth or twentieth 
Houfe, 
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Houfe, or in what other Proportion fhall be 
thought proper. This to be doné at the 
common Expence of the Owners of the 
Houfes in every Street. 


AA Propofal to try if the Force of 
Hurricanes can in any degece be 


abated: As alfo to abate the Mox- 


ioufnefs of fome Kinds of fuliry 
fulphureous Airs in hot Climates. 


Y pPEING INFORMED, that for 
| 3 a Day or two, more or lefs, before 
the dreadful Hurricanes which arife at fa- 
maica and the Leeward Iflands, there is a very 
hot fultry Air, to fuch a degree as to wither 
the green Leaves ; alfo that the Sea is agitated 
with great Surges: and having fhewn by feveral 
Experiments in my Analyfis of the Air, that 
fuch fultry Heat in the Air is probably owing 
“to the great Ferment which arifes between 
afcending fulphureous Vapours and the very 
cold denfe defcending purer. Airy whofe ex- 
pantive Elafticity is thereby deftroyed, and 
that in great Quantity; and alfo inftantly, 
when 
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when the Ferment increafes to the Degree of 
explofive Lightening, which in the time of 
Hurricanes is great and inceffant, with only 
a little Thunder at firft, (for in proportion to 
the Degree of Vacuum in the Air, Sound 
will be abated ;) this attended with very black 
Clouds, which are occafioned as well as the 
Violence of the Hurricane, by a great Quan- 
tity of elaftic Air’s being deprived of its ex- 
panfive Force; whereby a confiderable De- 
pree of Vaccuum being made in the Air, 
which before fuftain’d its watry Vapours in 
a more rare difperfed State, they are now 
condenfed into black Clouds: The circum- 
ambient Air alfo rufhing into the Vacuity 
with great Velocity and Violence from all 
Quarters, thereby makes thofe tempeftuous, 
rebuffing, whirling Hurricanes, which bear 
down all before them with Devaftation and 


Deftruétion. 


669. Tuese Circumftances confidered, 
whatever the Event may be on Trial, I hope 
it will not appear ridiculous, but a Thing wor- 
thy of Confideration ; whether, in a matter 
of fo great Importance, fome Means might 
not be found out to inkindle the fulphureous 


Vapours fome Hours before they would kin- 
x dis 
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dle if left to themfelves ; and thereby pro- 
bably to abate the Force of the Hurricane by 
letting it off thus prematurely before there 
was too great a Quantity of fulphureous Va- 
pours collected together, or before the ful- 
phureous Ferment was arrived to fuch a de- 
gree as to have its greateft Quantity of Matter 
ready for Explofion. 


670. Attempts of this kind might be made 
with Bombs, or Granadoes, fhot to great 
Heights out of Cannon, or by Rockets. Some 
Rockets have been obferved to mount 1200 
Yards up in the Air, which, as well as 
Bombs, carry a. Train of Fire to great 
Heights up into the Air, and then burft with 
Wild-fire in them; which might alfo be put 
into the Bombs and Granadoes, to try if the 
fulphureous Vapours in the Air might not 
thereby be inkindled ; as it 1s well known 
that the Flame of a Candle will. kindle the 
like Vapours in Mines, and make them go 
eff with a vaft Explofion: Or Paper-kites 
may be raifed to a very great Height, by 
fixing the Line of the firft Kite to the Body 
of the fecond Kite, and fo on to the third, 
fourth, or fifth, &c. Kite; the lower Kites 
to be larger and larger than the preceding 


upper 
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upper ones: And a Rocket might be fired 

by means of a Match at the upper Kite when 

at its greateft Height. Piftol-barrels might 

alfo by the fame means be fired off at great 
Heights, 


671.. ANOTHER Way of attempting the 
Thing might be by Pho/phorus, or by the 
violent Effervefcences which are caufed by fe- 
veral Mixtures, particularly fuch as Copperas- 
ftones, &c. or Filings of Iron, or Pyrites, 
with Agua-fortis, or other acid Spirits ; the 
Fumes of which I have fhewn make a vio- 
lent Ferment and Effervefcence with Air, and 
deftroy much of its Elafticity. This effer- 
vefcent Mixture might be put into a {mall 
deep Pot fixed to the Pole of a Rocket, or 
to the Kites; as might alfo Phofpborus. Thefe 
fulphureous Vapours being thus carried to 
great Heights in the Air, might more pro- 
bably take effect there than near to the Earth 
on account of the greater Ferment it is pro- 
bably in there with the purer Air: And if 
once inkindled, the fiery Effervefcence of the 
Air would foon expand with great Velocity 
as far asthe Air was prepared to receive it, 
On account of the great Quantities of ful- 
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phureous Vapours it was there impregnated 
with. 


672. Ir is probable, that a confiderable 
Quantity of thefe fulphureous Vapoars are 
not fo high in the Air as to be above the 
Reach of Cannon-fhot ; for thofe who have 
been on high Hills, have obferved Lightening 
to inkindle among the Clouds below them. 
And as thefe fulphureous Vapours, which 
caufe Lightening, afcend from the Earth, fo 
it is thence probable, as alfo from the fultry 
Ferment which is then felt in the Air, that 
they are in great Plenty in the lower Regions 
of the Air, but do not ufually inkindle into 
Lightening till they come to intermix with 
the purer Air above the Clouds, as is pro- 
bable from the Event of feveral Experiments 
in the Analyfs of the Air. 


673. AND whereas, as it 1s above ob- 
ferved, that the Sea is for fome Days before 
a Hurricane, agitated with great Surges; this 
J think may probably be accounted for by 
the Fermentation of feparate Volumes of ful- 
phureous Vapours here and there with the 
purer Air, whereby the Air in thofe feparate 
Parts being deftroyed, will caufe the Sea- 
4. water 
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water to rife and fwell into Waves, which 
are again inftantly repelled downwards by 
the Force of the Air, which muift needs de- 
{cend with Rapidity to fill up the void Space. 
And this is a probable Reafon why the Sea is 
agitated in fome great Earthquakes, as at Port- 
Royal at famaica, viz. by the like Explotions 
of large Volumes of fulphureous Vapours on 
mixture with the pure Air, as I have fhewn 
in my Treatife on Earthquakes, 


674. I am credibly informed, that the ful- 
phureous Vapours in Sir “fames Lowitber’s 
Coal-mines near Whitebaven being apt to kin- 
dle into an Explofion by the Flame of a 
Candle, they have found means to procure 
a Light for the Miners to work by, wz. by 
the inceffant ftriking Fire with Flints on the 
Steel Edges of fwiftly revolving Wheels. 
Whence we fee, that fulphureous Vapours 
are more apt to be inkindled by fome kinds 
of Fire than by others; which fhews the 
Reafonablenefs of trying in this Method all 
imaginable Varieties of Fires and effervefcent 
Mixtures. | 


675. Tue Vapours arifing from the Effer- 
vefcence of a Mixture of Oil of Vitriol and 
X 3 Filings 
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Filings of Iron, will be inkindled into a Flame 
by the Approach of an electrified Body ; and 
Air 1s -electrical alfo by the Flame of a 
Candle, 


676. In Penfilvania Mt. Franklin having 
fixed a Veffel of Spirit of Wine and Iron-wire 
to the Tail of a Kite, the Spirit of Wine was 
fired in a fulphureous and confequently highly 
electrical State of the Air. Hence it feems 
probable that the inkindling fuch a fulphureous 
State of the Air, may by fome fuch Means be 
haftened. 


677. Ir would be advifeable to repeat 
hourly Trialsof this kind, v7z. till the Ef 
fervefcence of the Air was arrived to fuch a 
degree as to qualify it to be inkindled by thefe 
Means, if on trial they fhall be found to have 
any Degree of fuch Efficacy. 


678, As to Whirlwinds, fuch Attempts to 
check them would be to no purpofe, becaufe 
they are not occafioned by fulphureous inflam- 
mable Vapours, but by Eddies in the Air, 


679. Ir very fulphureous Air can thus be 
inkindled, it might be of great Service in other 
Cafes 
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Cafes where the long Continuance of fuch State 
of the Air is very prejudicial to the Inhabi- 
tants, fo as to make them in feveral hot Cli- 
mates, to with for Lightening ; which, as I 
am credibly informed, 1s {ometimes the cafe 
in Charles-Town in South-Carolina, where the 
long Continuance of a reddifh dufky fulphu- 
reous State of the Air makes it very unwhole- 
fome, but becomes healthy again when the 
Air is purified by Lightening. 


680. Tur Reafon why Thunder-clouds 
are obferved to go contrary to the Wind, 
{eems to be this, vz. In that fulphureous 
State of the Air much Air being deftroyed, 
the watry Vapours are thereby condenfed 
into darker, thicker Clouds, called T hunder- 
clouds ; and the Degree of Vacuum caufes an 
oppofite Wind to ruth in, which being de- 
ftroyed by the fulphureous Vapours and the 
Lightening, .more and more black thick 
Clouds are formed in a Direction contrary 
to the Wind, till at length they are condenfed 
to fuch a degree as to fall down in what are 
commonly called great Thunder-fhowers. 


X 4. Some 
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Some Experiments and Obfervations on 
the Princefs of Wales’s Ice-houfe a 
Kew : And on the Degrees of Cold- 
nefs of a Mixture of pounded Ice 
and Salt, and of Iced Cream. 


681. HE WELL of the Ice-houfe 

is about fifteen Feet deep, and 
the Height of its Dome the fame; the 
Thicknefs of its Crown, Brick and Earth, 
6 +- + Feet. 


682. une 17, at 12. The Warmth in the 
Shade near the Ice-houfe, 42 Degrees above 
the freezing Point, by Farenbeit’s Mercurial 
Thermometer. | 


683. Wuewn the Ball of the Thermometer 
was half an Inch diftant from the Ice in the 
Ice-houfe, the Mercury ftood 4 Deg. above 
Freezing, or into Thawing ; and yet the Ice 
did not thaw, viz. for want of the Acid in 
the clofe confined Air: for when acid Salt is 
mixed with pounded Ice it immediately melts, 
and that notwithftanding its Coldnefs at the 
{ame Time greatly increafes. 


68.4. 
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684. Wuen the Ball of the Thermometer 


touched the Ice, the Mercury ftood at the 
freezing Point. 


685, Auc. 5, at 11 Morn. The Wind 
Northerly, the Warmth in the Shade near the 
Ice-houfe, was 67. 


686. In the Houfe near the Crown of the 
Arch 54, a little above the Straw which lay 
on the Ice 54. 


687. Ir is of great Importance to have 
this Straw which lies on the Ice very dry; 
when therefore it grows damp, it ought to 
be changed. 


688. Wuen the Ball of the Thermometer 
was put into a Mixture of pounded Ice and 
Salt, the Mercury was 34 Deg. below the 
freezing Point, whereas 8 Deg. below Freez- 
ing will freeze the Thames over, if it continue 
fo cold for fome Days; pounded Ice and 
Aqua-fortis is very much colder than a Mix- 
ture of Ice and Salt. 


689. Ir was very obfervable that as the 
Mixture of acid Salt and Ice melted, the 
Cold 
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Cold increafed to 34 Deg. below the freezing 
Point, but in feven Minutes it began to grow 
lefs cold. 


690. Now 34 Deg. below the freezing 
Point, is 98 Deg. colder than human Blood, 
which is 64. Bofom-heat 62. 


691. Havine placed the Thermometer 
in Cream without Sugar, when frozen to Ice 
it was 6 Deg. below Freezing. 


692. Aucust 7, at Noon. When the 
Warmth in the Shade was 72, Cream with 
Sugar froze 4 Deg. into Freezing, and when 
taken out of the freezing Mixture, in feven 
Minutes the Thermometer -rofe two Degrees, 
in feven Minutes more a Degree more, in 
feven Minutes more half a Degree above 
Freezing, in 30 Minutes ro Degrees above 
Freezing. The Diameter of the Cream in 
which the Thermometer ftood, was full four 


Inches. 


693. Coutp Iced Cream be made as cold 
as a Mixture of Ice and Salt, if eaten then, 
it would probably inftantly kill; for the in- 
tenfe Coldnefs of fuch a Mixture has been 
known 
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known to maim the Hands and mortify the 
Fingers of thofe who have unwarily handled 
it for fome Time. 


694. AND as Iced Cream is commonly 
not eaten till about half an Hour after it is 
taken out of the freezing Mixture, it is pro- 
bably ufually eaten when it is fome Degrees 
into Thawing, and probably more fo in warm 
Climates ; and as Iced Cream is about 64 
Degrees colder than our Blood, it ought 
doubtlefs to be eaten {paringly and with 
Caution: And the like Precaution fhould be 
ufed in the drinking of Liquors cooled with 
Ice, efpecially when Perfons are warmed with 
Exercife or Labour, many labouring People 
having been killed by drinking when very 
hot, cold Beer or Water, which has probably 
been no cooler than 16 or 20 Degrees above 
the freezing Point ; for common Well-water, 
and the Warmth of the Earth at that Depth, 
is about 14. or 16 Degrees; which is the 
Reafon why it is neceflary to havea confider- 
able Thicknefs: of Straw between the Ice and 
the Walls of the Ice-houfe. 


695. Tue Heat of Holt Water in Lescef- 
ferflure is 85 Degrees, the King’s Bath at 
Bath 
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Bath 82, Buxton in Darbyfhire 54, Briftol 
hot Well 47, St. Winifred’s at Holywell 32. 
Captain E/ks found the Degree of Cold in 
Hudjon’s- Bay 88 Degrees below the freezing 
Point, and Monf. De/fle found it feveral De- 
erees colder in Szberia, viz, 12 Ee 


696. Jury 11, I found the Warmth of 
the. Blood of a Turtle which was killed in 
the Princefs of Wales's Kitchen at Kew, to be 
32 Degrees, v7z. half as warm as human 
Blood, and double the Warmth of common 
Spring or Well-water ; the Warmth of the 
Water in which it was before it was killed, 
was 36, the Warmth of the Air in the Shade 
68: The Lungs of the Turtle are large, and 
dilate much, the Air-veficles are as large as 
thofe of other Animals which can live a 
confiderable time under-water without breath- 


ing, viz. Frogs, Toads, Evets; &c. 


Oo 
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An Account of an Experiment fhewing 
the ill Confequence of drinking Tea, 
or otber Liquors very hot. 


697. PUT the thickeft End of a {mall 
fucking Pig’s ‘Tail into a Cup of 
Green-tea, when the Heat of it was 1 14 De- 
grees above the freezing Point by Farenbeit’s 
Mercurial Thermometer, thatis, fifty Degrees 
hotter than human Blood, which is fixty- 
four Degrees, a Degree of Heat, at which the 
warmeft Tea is often drank. This Degree of 
Heat foon fcalded the Skin fo much, that in 
lefs than a Minute the Hair flipped eafily off. 


698. AFTER cutting the fcalded Part of the 
Tail off, which was about an Inch long, I put 
the fame unfcalded End of the Tail into the 
fame Tea when its Heat was g4 Degrees or 
30 Deg. hotter than the Blood, viz. above half 
the Heat of boiling Water, which is 180 De- 
grees, a Degree of Heat, than which few drink 
it cooler. This alfo fcalded the Skin in a Mi- 
nute, fo as to caufe the Hair to come off eafily. 


699. THERE is therefore from thefe Experi- 
ments, Reafon to fufpect that the frequent daily 
drinking of fuch hot Liquor is hurttul, agree- 
ably to the general Opinion of Phyficians. 


An 
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An Account of fome farther I mprove- 
ments made in the Methods of diftil- 
ling great Quantities of Sea-water 
without Ventilation, fince the Publi- 
cation of my Book on that Subjett. 


700. —F FOUND the Heat of the Wreak 
| of boiling Water in the upper Part 
of a clofed Boiler, to be equal to the Heat of 
boiling Water, wiz. 212 Degrees by Faren- 
heit’s Mercurial Thermometer, the Ball of 
which was held in that Wreak two Inches 
above the Surface of the boiling Water; but 
when the Ball of the Thermometer was within 
two Inches of boiling Water in an open Still 
without its Head on, and four Inches below 
the Mouth of the Still, then the Mercury 
rofe but to 180 Degrees, véz. thirty-two De- 
grees fhort of the Heat of boiling Water, the 
cooler incumbent Air continually defcending 
among the lighter hot afcending Vapours. 


701. AND finding the Heat of the Air 
blown through a Worm-pipe twelve Feet 
long and half Inch diameter, the Worm-pipe 
Tub being full: of {calding-hot Water, to be 
162, the Heat of the {calding Water in the 
Tub 
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Tub being 188 Degrees, a like Worm-pipe 
was fixed in the Head of Mr. Durana’s Still, 
a Pewterer in St. Martin’s-lane, in order to 
try whether the blowing fuch hot Air in 
Showers up through the boiling Water in the 
Still, would proportionably increafe the Quan- 
tity of the Liquor diftilled ; but the additional 
Increafe was on trial found to be very incon- 


fiderable. 


702. I Founp the Heat of the Wreak of 


boiling hot Water in ‘a Boiler without a Co- 
ver on it, at two Inches above the Water, to 
be 161 Degrees, wz. fifty-one Degrees below 
boiling Heat; and the Quantity evaporated 
in boiling an Hour, was 5--+ =z Pounds, 
the Diameter of the uncovered Hot at the 
Surface of the Water being 9 -+ = Inches, 
whereas 6 -- + Pounds were evaporated in 
an Hour’s Boiling in the fame Pot when co- 
vered with a Lid, which was raifed fo as to be 
open full one-fourth Inch for a Space for the 
afcending Wreak to go through. The Heat 
of the Wreak under this Potlid was 212 
Degrees, viz. equal to the Heat of boiling 
Water. And Dr. Langrifh, on making the 
like Trials, found that twelve Pints, 5 -+- = 
Ounces evaporated in an Hour’s Boiling from 
an 











320 IMPROVEMENTS 


an uncovered Still, whofe Wreak was $ -4 4 
Inches diameter ; but with the Swan-neck 
Still-head on, fourteen Pints nine Ounces 
were diftilled in an Hour. The Heat of the 
Wreak of my uncovered brewing Copper,when 
the Water boiled violently, was but 170 De- 
grees at two Inches above the Water; the 
Diameter of the Copper at the Surface of 
the Water, was thirty-one Inches, 


703. HENCE it is reafonable to believe; 
that when large Evaporations are required, 
the Quantity evaporated may be confiderably 
increafed by having a Cover to the Boiler 
punched full of Holes, or oblong narrow 
Slits like a Nutmeg-grater, with the rough 
Side uppermoft; by which means if any of 
the condenfed Vapour fhould fettle on the 
Out-fide of the in fome fmall degree arched 
Cover, it would trickle down in the Spaces 
between the Holes or narrow Slits, to the 
Channel at the lower Edge, and thence be 
conveyed away through a Pipe. The Size 
and Number of thefe Holes’ or Slits muft be 
found out by Experience; the Scum of them 
muft not be fo great as to cool the Vapour 
under the Lid below, or very little below the 
Heat of boiling Water. 


7 OAs 
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704. Wuen another Porridge-pot twelve 
Inches diameter, full of boiling Water, was 
covered with an inverted Culinder full of 
Holes, and five Inches deep, the Mercury in 
the Thermometer was heated by the Wreak 
only to 180 Degrees, viz. thirty-two Degrees 
fhort of the Heat of boiling Water: whence 
itappears that there weré too many Holes in 
the Culinder, fo as to admit Air enough to 
cool the afcending Vapour as much as it 
Was cooled in the abovementioned open Still 
without its being covered with its Head. There 
was a {mall Degree of Damp on the Outfide 
of the Culinder, but not enough to caufe it 
to trickle down. 


705. Wuite I was intent on thefe Things, 
it occurred to my Thought to add to my Still- 
head, which had a Swan-neck on its Top, a 
Chanel within-fide near its lower Part, to re«: 
ceive the condenfed Vapour which fettles on 
and trickles down the Infide of the Head ; the 
Pipe through which the Liquor runs from 
this Chanel uniting with the Swan-neck, a 
little before it enters into the Worm-pipe of 
the Worm-tub; both thefe Joinings to be 
cemented clofe with a Pafte, made with a 
Mixture of equal Quantities of Meal and 

X¥ Chalk, 
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Chalk, with a little Salt. By this means near 
double the ufual Quantity of Liquor was 
diftilled, and that without blowing Showers 
of Air up through the diftilling Liquor. 


706. Bur in diftilling Mint or Pepper- 
mint, no more was diftilled than with the 
Swan-neck only: Hence it is probable that 
no more Vapour arofe through the Mafs of 
Herbs than what could be carried off by the 
Swan-neck only; and confequently the Cha- 
nel below within the Head, was of no fervice 
towards the increafing the Quantity of the 
diftilled Mint or Pepper-mint-water, though 
it contributed confiderably to increafe the 
Quantity diftilled from pure Water; from 
which a greater Plenty of Wreak arifes. 


7o7. Ir next occurred to my Thoughts to 
attempt a farther Improvement in Diftilling, 
by a Means which I had thought on many 
Years fince, and which could moft commo.« 
dioufly be: put in Practice in the Head of 
Mc. Durana’s Still in St. Martin’s-lane,. which 
‘was well formed for the Purpofe, it having 
cylindrical, circular, upright Sides five Inches 
and three quarters deep, and twelve Inches 
and one quarter. diameter, with an arched 
Cover. 
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A a 
Cover. In the Head of this Still fix flat 
Pewter-plates were fet edgeways about an 
Inch diftant from each other, with {mall 
Chanels at their lower Edge on both Sides, 
to receive what Liquor condenfes on and 
trickies down from their Surfaces into thefe 
{mall Chanels, which convey it at each End 
into the larger circular Chanel. Thefe Par- 
titions were foldered at each End, and at the 
Top, to Lifts of Pewter, thereby to fix and 
unite them as in one Frame, in a right Po- 
fition, and at proper Diftances from each 
other ; they were at both Ends half an Inch 
fhort of the Sides of the Head, thereby to 
give room for the Vapours the more freely to 
afcend, and come at the Infide of the Head. 


708. THE happy Event of feveral Trials 
was, that whereas a Pint of Water was five 
Minutes in diftilling in Mr. Durand’s Still, 
when it had only the common lower Chanel 
within ; yet when the Swan-neck was added 
onthe Top, and fix Pewter Partitions within 
the Head, then a Pint of Water was diftilled 
in feveral different Trials in one Minute and 
forty Seconds, in the Prefence of fome of the 
Commiffioners of the Victualling-office ; and 
not long before that, in eleven Trials “a Pint 
Y 2 was 
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was diftilled in a Minute and twenty Seconds, 
with the Variation only of two or three Se- 
conds in each Trial. Sometimes there were 
diftilled in the fame Still at the Rate of four 
Gallons in an® Hour, in which Time only 
twelve Pints were diftilled in the common 
way; and fometimes the Quantity diftilled, 
was in the Proportion of five to two. Thefe 
little Variations were principally owing to the 
unavoidable different Degrees of Fire; not- 
withftanding which, we fee the Benefit from 
thefe thus improved Stills is very great. If 
therefore we make an Eftimate of the great 
Quantities diftilled, from the Event of the 
Trials which were made before the Com- 
miffioners of the Viétualling-office, of a Pint 
being diftilled in feveral Trials in a Minute 
and forty Seconds, which is but one-third of 
the Time, vz. five Minutes, in which a 
Pint was diftilling in the common way, that 
is, at the Rate of twelve Pints in an Hour in 
the common way, and three times as much, 
viz. thirty-fix Pints, or four Gallons and two 
Quarts, by the improved Method ;_ which 
will amount to fifty Gallons in twelve Hours 
with this {mall Still, which is but fifteen 
Inches diameter within at its wideft Part, and 
contains fix Gallons: and in larger Stills pro- 
portionably 
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portionably greater Quantities will be diftilled. 
This, fuppofing there is no Delay in refilling 
the Still, and bringing the cold Water toa 
boiling Heat, which Inconvenience is reme- 
died by Mr. Wyche’s happy Contrivance,. vx. 
by caufing the hot Water at the upper Part 
of the Worm-pipe-tub to run into the Still 
through a Pipe with a Turn-cock, as faft as 
the Liquor diftills off. 


709. PowpERED Chalk, to prevent the 
rifing of the Spirit of bittern Salt, muft from 
Time to Time be put in at a Hole in the up- 
per Part of the Still below the Head, in the 
Proportion of half an Ounce to a Gallon of 
Water: This Hole to be immediately clofed, 
to prevent any Abatement of the Quantity 
diftilled. 


710. Ir this new diftilled Water fhould 
have a vapid Tafte, it will foon be made 
more palatable by blowing Showers of freth 
Air up through it, with a proper Tin Air- 
box full of very {mall Holes. 


711. BLrowine Showers of Air up thro’ 
the diftilling Liquor, does not in any degree 
caufe the Increafe of the Quantity diftilled, 

3 though 



































326 IMPROVEMENTS 


though ina common Still it about doubled 
that Quantity ; which remarkable Event Mr, 
Durand and 1 obferved in both our Stills, 
viz. probably becaufe the afcending Vapour 
is fo fully faturated with Moifture, that it ean 
containno more. A happy Event, that fuch 
great Quantities of Water can thus be diftilled 
without the Trouble of blowing Air up thro’ 
jt, in the manner which I have defcribed in 
the Book on that Subje@t: in which Book 
T have alfo given an Account how readily to 
fweeten ftinking Cafk-water, by blowing 
Showers of frefh Air up through from an 
Air-~box full of fmall Holes: by which means 
alfo I have there thewn that mufty Liquors, 
and the ill Tafte of Milk from fome kinds of 
Food of Cows may be cured ; and alfo Cream 
and Milk-fillabubs eafily and readily made by 
the fame Means, and Fithes be preferved 
alive, &e, 


712, THE Sum of the inner Surface of the 
Flead of Mr. Durands Still, is equal to 324 
{quare Inches; and the Sum of the Surfaces 
of both Sides of the fix Pewter Partitions, 
which are fix and half Inches broad or deep, 
is 388 {quare Inches, nearly equal to the 
inner Surface of the Head of the Still, Hence 
we 
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we fee the Reafon of ‘the happy Event, that 
proportionably greater Quantities are diftilled 
in equal Times by thus increafing the inner 
Surface of ‘a Still-head for the afcending Va- 
pours to condenfe on, and thereby making 
Room for the more Vapour inftantly to arife 
from the boiling Liquor, whofe Surface was 
about one-fourth of the inner Surface of the 
improved Still-head. 


713. Mr. Durand made fuch a Still-head 
fer the Britannia, an Eaft-India Ship, of the 
following Dimenfions, vz. the Diameter of 
the cylindrical Pewter Head au, Fig. 26. 
Plate V. 17 = Inches, its Depth feven Inches ; 
the Depth of the arched Cover d, feven Inches ; 
the Swan-neck at 2 fix Inches wide, its {mall 
End x is united to the ftraight Neck 4 y, by 
the fhort Pipe x g, which is foldered at x to 
the Swan-neck, but enters a Hole at g, fo as 
commodioufly to be put on and taken off 
with the Swan-neck and arched Cover 7; 
the Neck is 11 + Inches diameter, and five 
Inches deep ; the lower Part c, on which the 
Neck is fixed, and which covers the Boiler, 
is two Inches deep. The ftraight Neck 4 y, 
is fixed on one of the Ship-boilers, pointing 
towards the Ship’s Side; and in order to pre- 

Y 4 vent 
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vent the Inconvenience of the heeling of the 
Ship, a Pipe 7 & is foldered to the Still-head 
at z, and to the ftraight Neck at &; by 
which means the condenfed Liquor has a free 
Paffage from the Still-head, whither the Ship 
heeled to the Starboard and Larboard Side. 


714, In Fig. 27. Plate V. is defcribed 
the Form and Pofition of the feven Pewter 
Midriffs, which are conneéted and united in 
a Frame by the Straps of Pewter cece near 
their upper Part, and by the metalline Circle 
aa below, to which they are foldered: dddd 
are the {mall Chanels into which the con- 
denfed Liquor trickles down from both Sides 
of the Partitions, and thence runs into the large 
circular Chanel ; the middle largeft of them 
is ten Inches deep and 15 4 wide, the leaft 
eight Inches deep, eleven wide. The Sum 
of the inner Surface of this Still-head, and 
both Sides of all its Midriffs, is equal to 1539 
{quare Inches. The Diameter of the Ship’s 
Boiler, which contains thirty Gallons, is twen- 
ty Inches broad and twenty-fix long; the 
Surface of the Water equal to 520 {quare 
Inches. Mr. Durand, from a Still with a 
like Still-head, about an Inch in diamieter lefs 
than that of the Still in the Britannia, diftil- 


led 
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led a Quart in two Minutes and half in fix 
different Trials, with the Variation only ‘of 
one or two Seconds, 


715. Ir in fome Cafes it fhall be requifite 
to have a Still-head to both the Boilers, their 
Nofes may-be joined before they enter the 
Worm-pipe of the Worm-tub; and if there 
{hall be great Inconvenience in fome Ships 
in diftilling from the Ship-boiler, it may be 
done in a Still fixed above Deck before the 
Foremaft, as was done in King Charies the 
Second’s Time. 


716. Dr. Langridge of Winchefer, wrote 
me word, that he made a new Still-head to 
his Still, whofe four Sides were each two 
Feet fquare; within which Head he fixed 
fixteen Tin Partitions at equal Diftances from 


each other, with {mall Chanels on both Sides 


at their lower Edges, in the fame manner as 
was done in Mr. Durand’s Still: the Parti- 
tions were each twenty-one Inches broad and 
high ; it had no Swan-neck at the Top. This 
Head thusprepared, he very properly calls a Con- 
denfing Chamber, which being fixed on a Still 
which was 19 Inches diameter, and contained 
thirty- 
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thirty-two Gallons, There were diftilled in 
feveral Trials forty-fix Pints of Water in an 
Hour, with inconfiderable Variations of more 
or lefs; whereas with the old {pherical Head, 
which was twelve Inches diameter, with a 
Swan-neck onit, only 14 +4 % Pints were di- 
ftilled in an Hour; fo that full three to one 
more were diftilled by this Means than in the 
common way, the inner Surface of the im- 
proved Still-head with fixteen Partitions, be- 
ing thirty-fix times larger than that of the old 
{pherical Head, and about fifty times more 
than the Surface of the boiling Water in the 
Still: by which means the expanded afcend- 
ing Vapour condenfing on fo large a Surface 
as faft as it afcended, gave room for the Va- 
pour to afcend the more freely, and in the 
greater Plenty from the boiling Water. Far- 
ther Experience wil determine the proper 
Proportion of the inner Surfaces of Still-heads 
to the Surface of the boiling Water in the 
Still, fo as neither to be too needlefsly large, 
nor fo {mall as to leffen in any degree the 
Quantity that may be diftilled; but it will 
be advifeable to have it rather fomething too 
big than in any {mall degree too little. Pro- 
bably a Still-head with a fomething lefs inner 
Surface than Dr. Langrifh’s had, might fuf- 

“fice 3 
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fice; which might eafily be known by mak- 
ing Trials with fewer Partitions. ‘I'he fquare 
Form of Dr. Langrifh’s Still-head feems more 
commodious and proper to fix Partitions in 
than the round, becaufe it allows Space for 
their being all of the fame Length. 


717, WHILE Mr. Durand and I were 
making thefe Trials, it occurred to Mr. Du- 
rand to make the following farther Improve- 
ment on Mr. Wyche’s abovementioned Pro- 
pofal, wiz. to have a moveable round Head 
fo reft on the upper fmooth, even Edge of 
a Hoop, fixed within the Worm-tub about a 
Foot more or lefs as fhall be found proper, 
below the Surface of the Water ; and when 
the Water in the Worm-tub is hot enough, 
then to fix the moveable Head down on 
the Hoop, by means of two Sticks whofe 
lower Ends are fixed on Hinges, and their 
upper Ends thruft through fmall Pieces of 
Wood fixed to the Worm-tub, thereby to 
prevent the rifing and floating of the move- 
able Head; the important Ufe of which is not 
only to prevent the Defcent of the powdered 
Chalk into the lower Water, but alfo there 
to ftir it well with a Whifk, thereby to in- 
corporate the Chalk with the Water, and to 
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continue whifking it, till it, with the Chalk, 
all run into the Still through an Inch Bore- 
pipe, where the tumultuary Agitation of the 
boiling Water will prevent the fubfiding of 
the finer Chalk. : 


718. In order to find out what degree of 
Refrigeration this would occafion in the Still, 
I made the following Trials in my Wathing-~ 
copper-boiler, which was twenty-three Inches 
diameter at the Surface of the Water, and 
contained twenty-two Gallens: In ten Mi- 
nutes after the Fire was kindled it was heated 
from 45 to 80, wz. 35 Degrees, and in four 
Minutes more to g4, uz2. 14 Deg. in the 
two next five Minutes. each 38 Deg. more, 
and in the next five Minutes 40 Deg, viz. to 
212 the boiling Heat, in 2g Minutes; then 
I took five Gallons out in two Pails, which 
when cooled to 115 Deg. was poured back 
into the Boiler, which reduced the boiling 
Water to 17 Deg. below the boiling Heat, 
and in 5 + + Minutes it acquired a boiling 
Heat: The fame being repeated, and the 
Water in the Pails poured into the Boiler 
when its Heat was 160 Degrees, the Water 
regained a boiling Heat in two Minutes. 
Whence we fee that the Delay is not long 
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in refilling the Still in this ufeful manner, and 
bringing the Water to a boiling diftilling Heat ; 
which will alfo be confiderably fooner, and 
perhaps without any Intermiffion or Delay, 
when the hot Water runs more gradually into 
the Still through a Pipe of an Inch Bore. 
It is advifeable not to fill the Still very full, 
nor to make the Water boil very violently, 
becaufe of the rifing Ebullition, which is the 
greater on account of the Chalk. 


719. THERE are five Ounces and half of 
Salt in a Gallon of Sea-water, and a Gallon 
of Water can diffolve nine times that Quan- 
tity, wz. 49 + + Ounces. Hence in the 
Cafe of Mr. Durana’s \effer Still which holds 
fix Gallons, an Eftimate may be made of 
how many additional Gallons may be added 
before the laft three Gallons are faturated, 
with as much Salt as they can diflolve, wz. 
with 148 + + Ounces of Salt, which being 
divided by 5 -+ + Ounces in a Gallon of Sea- 
water, the Product is twenty-feven Gallons ; 
from which fix Gallons which were at firft 
put into the Still, are to be deducted, fo that 
twenty-one additional Gallons may from time 
to time be put in, to bring the remaining three 


Gallons of Water in the Still to that degree of 
Satu- 
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Saturation, when twenty-four Gallons will 
be diftilled ; though perhaps a Quantity lef 
than this, may be the proper Quantity : 
But the more may be diftilled on account 
of the great Quantity of Chalk, ofz. thirty 
Half-ounces which were put in the Water ; 
but, as Mr, Durand rightly obferved, that 
about one-third more was in equal Times 
diftilled from frefh Water than from Sea- 
Water with Chalk in it, by reafon the Wa- 
ter does with the more Difficulty extricate 
itfelf from the fixed Subftances of Chalk and 
Salt: fo if it fhall be found by Experience that 
the Sea-water diftills off flower and flower in 
proportion as the Water in the Still grows by 
thefe repeated Effufions falter and falter, and 
fuller of Chalk, then this too briny Water 
muft fo much the oftener be all taken out of 
thé Still, in order to refill it with more 
Sca- water. 


720. AND in a Thirty-gallon Still, about 
120 Gallons of Sea-water may from time to 
time be added, before the remaining fifteen 
Gallons in the Still will be fully faturated, 
with as much Salt as they can diflolve: After 
which feveral Refillings of the refpedtive Stills 
will probably be requifite to empty out the 
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too briny Liquor, and then refill the Stills 
with more Sea-water. Experience will beft 
fhew haw often the Refillings are to be re- 
peated, It may accurately be known whe- 
ther any Spirit of bittern Salt arifes, by drop- 
ing two or three Drops of Solution of Silver 
in 4qua-fortis, in a little Glafs of the Water : 
for if there is a very fmall Quantity of Spirit 
of Salt, it will feize on the Agua-fortis, and 
caufe it to let go the Silver, which will then 
fall in white Clouds. ‘The Geoodnefs of the 
diftilled Water may alfo be known, by its 
boiling common yellow Peafe foft. Mr. Dz- 
rand diftilled five Gallons of good Water from 
fix Gallons of Sea-water, -in which there were 
three Ounces of powdered Chalk. 


721. Bur fome are apprehenfive that this 
great Improvement in Diftilling, may be of 
ill Confequence in making thofe deftructive 
Spirits cheaper which are already but too 
cheap: Had not the Improvement been of 
great Benefit to Mankind in many other Re- 
{pects, I fhould have been far, very far, from 
endeavouring after it, or difcovering it. But 
fhould the Event be to make thofe Spirits 
cheaper, and confequently by fpreading far- 
ther, more deftructive: the Confequence of 
that 








































336 IMPROVEMENTS 


that will be, that the increafed taging Des 
vaftation will the fooner neceffarily roufe the 
Nations to put a ftop to what muft be done 
hereafter: But as yet few of the Nations, 
whofe very Vitals are thereby confuming and 
deftroying, endeavour to put any Stop to it; 
except the Heads of the native Indians in 
North- America, who have long repeatedly 
intreated the Engh/h to fell them no Rum: 
which is as effectually extirpating of them 
as the Hornet did the unfubdued Remainder 
of the Canaanites. 


722. Ir Mankind, inftead of receiving and 
entertaining this Peft with almoft univerfal 
Applaufe and Approbation, could prevail with 
themfelves to be in earneft to deliver them- 
felves from it, then much might be done to- 
wards it, either by withholding it, or by lower- 
ing and weakening all kind of fermented di- 
{tilled Spirits with Water to a falutary De- 
gree; as is now practifed in our Plantations 
in America, in making Punch fo weak as not 
to be hurtful; which, when it was much 
ftronger, was well known to deftroy Multi- 
tudes. And where the like humane, wife, 
and laudable Practice-has been ufed in Ships, 
it has had the fame happy falutary Effect. 
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723. WuatT Neceflity, or even Tempta- 


tion can there be, to beaverfe to the making 
them wholfome inftead of being venomous 
and deftructive; and that not only of the 
Lives, but even of the Morals of Mankind? 
How much therefore does it behove all who 
have any Concern for the Honour and Dig- 
nity of their own kindred Species, any In- 
dignation at its being thus debafed and dif- 
graced, any Bowels of Pity for the vaft Mul- 
titudes, not lefs than a Million, that are 
yearly deftroyed all over the World by this 
moral as-well as natural, and therefore wortt 
of all Evils that ever befel unhappy Man, to 
ufe their utmoft Endeavours to deliver Man- 
kind from this Peft ? Was there ever a more 
important Occafion to rouze the Indignation 
of Mankind ? Can we be calm and undi- 
fturbed, when this mighty Deftroyer rears up 
its invenom’d Head everywhere? The moft 
zealous Advocates for Drams, even the un- 
happy befotted Dramifts themfelves, the pro- 
longing of whofe Lives, and whofe real Wel- 
fare both here and hereafter is hereby fin- 
cerely intended, cannot find fault with this 
well meant Remonftrance in defence of them, 
and of all Mankind againft this mighty De- 
ftroyer, from one who has long been labour- 
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ing, and that not without Succefs, in finding 
Means to preferve Multitudes of Lives by va- 
rious Ways. : 


724. Ir is the juft Obfervation of a judi- 
cious Writer, viz. ** That this flow Poifon 
“ firft deftroys the Strength of the Body, 
“ and then makes Villainy a fort of Condi- 
‘ tion for preferving in Mifery thofe Lives it 
‘¢ has before made wretched ; it isan avowed 
«© Enemy to Induftry and Honefty, and ftrikes 
‘© at the Roots of Wealth and Power by ener- 
‘© yating the Common People, who are Riches 
«© in Peace and Strength in War.” 
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To the Rev..Dr. HALES. 


O! qui capacem nobilis artifex eludis orcum, &¢. 


OUGHT out by Study and confirm’d by 4rt, 
The Glorious SECRET You at length impart ; 

The Gift of Heaven be henceforth its Name, 
Well it deferves that venerable Claim : 
O! could the AZu/e the wond’rous Thought purfue, 
Worlds fhould be told of fomething Great and New, 
And pay their juft Acknowledgment to YOU. 
How will our honeft T ars rejoice and fmile, 
How boaft the Genius of their native Ifle ! 
Methinks I hear them in the burning Zone, 
Bleffing that Life which thus preferves their owz. 
No more in parching Heats to mourn and watte, 
And eye that Water which they dare not tafte; 
But boldly take--— by thy propitious Thought, 
With Extacy the fafe luxurious Draught, 
Shall quaff each Night the new-invented Bowl, 
To worthy HALES good health——with all my Soul ; 
Shall prove to Indian Seas what Thou haft done, 
And tell thy raBours to the Ea/ffern Son, 


This is thy Praife, Name thy Reward, who can? 
Who knows the Price of General Good to Man? 


By Dr, Richards, M.D. of Grantham, Lin- 


colnfhire. 
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Directions for fweetening great Quan- 
tities of finking Catk-water in Ships. 


zENTION BEING made 

¥H Page cc in my little Book, 
On diftilling Plenty of Sea-water, and {weeten- 
ing ftinking Water, &c. that the main grofs 
Stink of three Gallons of f{tinking Water 
was blown off in five Minutes, by afcending 
Showers of frefh Air blown through a Tin 
Air-box full of Holes, fuch as is defcribed in 
that Book ; and a Bowl full of ftinking Wa- 
ter being thus fweetened in two Minutes, 
which is now much praétifed with great 
Approbation in many Ships. .And Mr. Lz¢- 
tlewood, a Shipwright at Chatham, having 
{weetened, as he told me, a Butt of ftinking 
Water in an Hour, it is reafonable to believe 
that great Quantities of Water fufficient for 
the moft numerous Crews, may eafily and 
effeCtually be fweetened by the following 
manner, which would be of great Benefit to 
their Health; for befides the naufeous Dif- 
agreeablenefs of it, putrid Water will have a 
ftrong Tendency to produce putrid dangerous 
Diftempers, wiz. 
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726, To have a Pewter Pipe, Plate III. 
Fig. 25. 6. ¢c..m. about = Inch diameter 
within, with a like Crofs-pipe dz. fixteen 
Inches long, with two other like Pipes clofed 
at x and z, made exactly to fit and flide on 
the Ends d and of the Crofs-pipe, with a 
Slit and fmall Knob at d and z to fix them 


faft, as Bayonets are fixed at the Ends of: 


Mufkets. Thefe long Pipes x.z. to have 
fhorter lateral Pipes 0.0.0.0. on both Sides 
four Inches long, and with {mall Holes in 
four long Rows, vz. one above, one below, 
and on each Side, and the fhort lateral Pipes 
the fame; the Holes to be about =, Inch 
diameter, at + Inch diftant from each other; 
but towards the Ends x and z to be nearer to 
each other, that the Water may thereby be 
the more readily drove out of the Tube, to 
make room for the Air to reach the very 
Ends x and 2, in which there fhould be a 
few of the like Holes; the upright Pipe c¢, 2. 
to have no Holes in it, and to be fo long as 
to reach down to the Pipe x.z. at the Bottom 
of the Butt laid lengthways on Deck. When 
the Ship heels much, it will be well to move 
the Pipe x.z. fo as to reft on the then loweft 
Part of the Butt, that the Showers of Air may 
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the better afcend through the middle of 
the Water. With the like Pewter Air-pipe 
eighteen Gallons of ftinking Thames Water 
were {weetened in a Kilderkin, by blowing 
Showers of frefh Air up through it, in fifteen 
Minutes, in the Prefence of his Excellency 
Seignior Mello de Cajftro, Envoy from the 
King of Portugal, and of Dr. De Caftro 
Sarmento, ¥.R.S. Whence we fee how ealy 
it is to {weeten a fufficient Quantity of ftink- 
ing Water for whole Ships Crews, 


727. Tue double Bellows, with two or 
three {trong {piral Springs within to contra@ 
down the upper Board, to be of the fui] Size 
of large Kitchen Bellows, or rather double 
that Size if needful. My Bellows are 1, + + 
inches broad in the broadeft Part, and I5-+-t 
Inches long from the Iron at the narrow Nofe 
E'nd of the Board to the Beginning of the 
Flandle. Thefe Bellows are to ref on a 
Block faftened towards the End of the Butt, 
and on a lefler Block near the {mall End of 
ths Bellows, to both which they are to be 
bound faft with Cords; or they may be fixed 
by any other Means that thall be found more 
proper. ‘The fhort Nofe of the Bellows to be 
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ER: ‘Bae 
ah Inch diameter within, to be united by ti he 

leathern Pipe @.6. to the Pewter Bip 2. ¢. 
the Boards of the Bellows to be thick a a 
ftrong, and the Leather to be ftrong and 
fupple, and very wide, to give room for high 
and deep Strokes ; the Ballow's to be lifted 
up very quick, that the Water may have the 
lefs time to run into and fill the Pewter Pipe, 
and if the fpiral Springs do not contract with 
Force enough, then a proper Weight muft 
be fixed on the upper Baud near the Handle 

of the Bellows. 
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728. I Have found that with two Feet 
Depth of Water, the Showers of Air may be 
blown up through it; though it requires fo 
confiderable a Pate: to do it, that eighteen 
or fixteen Inches Depth will do better and 
fooner. It will be requifite to ftir the Water 
in the Cafk frequently with a Broom, in order 
to forward the Sweetening, by thus bringing 
the more diftant Water eiehih the Reach of 
the afcending Showers of Air: And when 
one Quantity of Water is thus {weetened, 1 
may be pumped into {weet Cafks for Store- 


water, to make room to fweeten more. If 


the Spread of the Length and Breadth of 
Butt fhall be found too large for fuch Bel- 
ZA lows, 
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lows, a Hogfhead may be made ufe of inftead 
of a Butt; or, if it were practicable to divide 
a Butt by a Partition fixed a-crof in the mid- 
dle, it might be better for the Purpofe. 


729. GREATER Depths and Breadths of 
Water might be ventilated with Smiths Bel- 
lows, but they cannot well be fixed on Deck 
without being too cumberfome ; and this 
Operation ought not to be done between 
Decks, unlefs in well ventilated Ships, or 
with open Ports; becaufe the mixing the 
foul putrid Vapours in the Ships with the 
Water, may endanger the making it un- 
wholfome. 


: 730°. Ir is probable that the fame double 
: Bellows properly placed at the Well of a 
Ship, may prevent the much {tinking of 
the Bilge-water, as defcribed in Page 60 in 
the abovementioned Book, viz. by means of 
a Pewter or Copper Pipe full of {mall Holes, 
laid round the Main-maft at the Bottom of 
the Water in the Well, and blowing Air 
up through it now and then at its firft be- 
ginning to ftink, when a little Blowing may 
probably fuffice; but when it ftinks much, 
it muft be pumped out in the ufual Way, 
becaufe 
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becaufe Blowing then would raife too great 
a Plenty of unwholfome putrid Vapours. 


731. HE Well of the Parfonage-houfe 
at Farringdon near Alton, Hampshire, which 
is feventy-two Feet deep to the Water in 
Chalk, being obferved to extinguifh a Candle 
let down into it, efpecially when the Springs 
are low, the Rev. Mr. Liffett, at my De- 
fire, let down a Candle twice about the. mid- 

le of November, when the Springs were not 
much rifen, when the Candle was both times 
extinguifhed by the noxious Vapours when it 
was about.half way down; he then poured fix 
Watering-pots full of Water in Showers thro’ 
the Rofe of the Pot; on letting down a 
Candle, both an Hour and two Hours after 
in the Evening it was not extinguifhed, nor 
its Light in any degree diminifhed ; the next 
Morning the Candle was not extinguifhed 
till it came down near to the Surface of 
the Water; he then poured in a Shower, 
only one Pot-full of Water; after which the 
Candle defcended to the Water, and afcended 
without any Diminution of its Light. Hence 
it evidently appears how effectual this eafy 
Method will be to cure for fome Hours the 
noxious Vapour in Wells, either at their firft 


3 Digging, 
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Digging, or when cleanfed: By the fame 
means the deadly Vapour of fome Bog-houfes 
may be purified for a fhort time, as alfo the 
noxious putrid Vapour in the Well of a 
Ship: or if there is a like bad Vapour in 
any other Part of a Ship, or in a Drift, or 
other Part of a Mine, it may be purified by 
{quirting horizontally Showers of Water thro’ 
a Rofe from a Fire-engine. Thus alfo Cities 
have fometimes been freed from the Plague 
by Showers of Rain, which purifies the Air 
by wafhing down the peftilential Vapour. 
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